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DOWELL SPINNER SURVEY lecated thief formation | »: 


accurately when lost circulation threatened drilling |‘ 


pro 
uni 
When remedial work is necessary to restore lost circu- the mud loss was occurring between 2195 and 2300 feet. Mo 
lation, a key question is the exact location of the one This zone was squeezed off and drilling continued with ; 

or more thief zones. An accurate source of this infor- full circulation. act 
mation is a Dowell Spinner Survey, one of the Electric ot ¢ 


Pilot services. Location of thief zones is only one of the proved uses the 


of the Spinner Survey. Ask your Dowell engineer “s 
Spinner Surveys made by Dowell engineers have made about using a Spinner Survey to determine the relative wit 
it possible to pinpoint the zones where the. loss is permeability of exposed zones in a producing or injec- pro 
occurring. With this information the remedial work tion well, the relative production of zones in a pro- N 
can be accomplished more quickly and economically, ducing oil or gas well, the location of holes in pipe and tic 

and with the best possible chance of success. For leaks in casing seats and bottom’ hole plugs. _— 
example: After drilling to 8900 feet, loss of returns 5 i but 
occurred when the mud weight was increased. No satis- DOWELL INCORPORATED lest 
factory material could be found to restore circulation, TULSA 3, OKLAHOMA Con 
so a Dowell Spinner Survey was made. This showed Subsidiary of The Dow Chemical Company wor 
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Ask your nearest Dowell station for complete information on these Dowell services 
and products: Acidizing, Electric Pilot Services, Plastic Service, Chemical Scale 
Removal Service for heat exchange equipment, Jelflake, Paraffin Solvents, Mag- i 
nesium Anodes for corrosion control, and Bulk Inhibited Hydrochloric Acid. FOR OIL INDUSTRY CHEMICAL SERV 
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KNOW-HOW GETS THE JOB DONE 








AMONG AMERICAN EXPRESSIONS which 
have grown popular during the past few years be 
cause it is so fitting, is “know-how,” meaning to have 
a practical working knowledge of the proposition 
under consideration. 

Know-how involves not only a knowledge of the 
theory or theories involved, but includes also the 
supposition of having actually worked in a practical 
manner to carry out the theory. 

Without know-how even the most aggressive en 
thusiast may get balled up in a maze of conflicting 
theories. Know-how is the brake so necessary to keep 
personal ideas from running away, with a consequent 
smashup. 

Know-how represents the difference between suc 
cess and failure on most jobs. 

No amount of front, no amount of pull, no amount 
of good intentions can be substituted for know-how. 

We wish we had more know-how in high govern 
mental circles—circles within our own government 
and others as well. 


IF ANYONE, be he business man or labor leader, 
soberly studied the things which make ‘for success, 
either as a labor leader or as a business man, we 
believe that “obligation to the job” would unfailingly 
be included as one of the most important musts. 

Yet this sense of obligation to the job is something 
which seemingly is falling more and more into dis 
repute every day. 

We were shocked when we read sometime ago the 
pronouncement of a leader in the CIO’s automobile 
union regarding the anniversary plans of Packard 
Motor Company. The pronouncement indicated an 
actual desire on the part of some to destroy the sense 
of obligation which workers had to the job providing 
them and their families with a livelihood, and along 
with it, destroy or at least damage the company 
providing such jobs, 

No one can deny that among the first obliga 
tions laid upon a worker is the care of his family. 
sut seldom, if ever, does that obligation involve the 
destruction of the job or the company employing him. 
Common sense tells us that as jobs are destroyed, 
workers are thrown out of employment. Common 
sense also would incline us to suspect, therefore, the 
motives of a labor leader willing to see the jobs of 
his members destroyed. 

Many labor leaders recognize that the success of 
the employer is tied up in a concrete manner with 
the success of the employe. 

Dave Beck, president of the Teamster’s Union, 
expressed it this way in a recent speech, a copy of 
Which his organization sent me: 


“IT point out to you what we learned long ago; no 
one can take good wages, hours and working condi- 
tions from a bankrupt concern.” , 

Now we have found ourselves in violent disagree 
ment with Dave Beck and his organization on many 
occasions, but he was speaking horse sense in the 
sentence above. 

Here is what a profound sense of obligation will 
do toa man: 

It will make him a more worthwhile employe and 
fit him for promotion. (He is extremely unlikely to 
get promotion or to hold it unless he does have a 
sense of obligation to his job.) 

It aids the company to provide a better job for him. 

30th of the foregoing add up toa happier existence 
on the part of all. 


WE HAVE JUST re-read a book which every oil 
man ought to have. We say “re-read” because we read 
the book first in its manuscript form, and then had 
the further pleasure and instruction of reading it in 
published form. 

The name of the book is “OIL, Titan of the South- 
west” and it is a most interestingly done history of 
the development of oil in all of the Southwestern 
states. Its author is Carl Coke Rister, Research Pro- 
fessor of the University of Oklahoma. The book was 
prepared under a grant from the Standard Oil Com- 
pany (N. J.) which, without strings provided funds 
which made the research possible. 

Rister has traced the beginnings of development in 
every Southwestern oil area. He has made no attempt 
at the dramatic, but the drama of the world’s most 
interesting industry creeps into the thread of the 
story all the way along. 

It is the kind of story which could not have been 
as well written at any other date. Enough perspective 
has been furnished by time to sift out the rumor from 
the fact, and enough of the old timers (though far 
too few) are still alive to provide first-hand informa- 
tion. Ten more years would have been too late for 
the interviews Rister had with some of the men who 
were in the thick of things in the beginning of 
Southwest oil. 

Each area has been given a chapter, which makes 
it easy to read without losing the thread of the 
history. So far as we know it is the only history of 
oil in the Southwest since the beginning. 


Ray bh. DM 
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Industry's Economic Position } 


By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


CONTINUED MARKED IMPROVEMENT for 
the third consecutive month brought the industry’s 
economic position at the end of September into its 
best balance of the year. Outside of California, where 
a critical over-supply exists, further enlargement of 
producing and refining rates appear certain if pre- 
dicted gains in heating oil demand prove anywhere 
near right. Barring increased importation of foreign 
oils and failure of refiners to make proper adjust- 
ments in refined product yields, prospective higher 
producing and refining operations should not disturb 
the industry’s present very favorable position. 


In addition to an anticipated sharp rise in consum- 
ing rates, the industry’s extremely encouraging out- 
look is based upon these developments: accelerated 
drafts on crude stocks despite enlarged producing 
rates have decreased these inventories to a point 
where it becomes desirable to discontinue with- 
drawals; slower accumulation of distillate fuel have 
brought stocks of this commodity so much closer to 
1948 volumes that increased output appears neces- 
sary ; and outside of California residual fuel oil stocks 
have declined substantially and now are well below 
levels of a year ago. 

The marvelous improvement in the petroleum 
economic position shows what can be done when the 
industry properly regulates its operations. 


HEAVY DRAFTS ON CRUDE stocks have 
placed crude oil in an especially strong position, in 
direct contrast with the outlook three months ago. 
Although crude production for the nation in Septem- 
ber averaged around 4,850,000 barrels daily, a gain of 
125,000 barrels per day over August, stocks of crude 
oil declined at an increased pace. On September 17 
they totaled only 260% million barrels, a decrease of 
6 million barrels (213,000 barrels daily) in the four 
weeks since August 20. Since the end of May, when 
crude storage hit a high for the year of 275 million 
barrels, these stocks have dropped 15 million barrels 
ot 131,000 barrels per day. 

At present levels, crude inventories are at, or near, 
the minimum volume required for adequate working 
stocks. Nevertheless, further reductions in crude oil 
inventories are indicated for October, production in- 
creases scheduled for the month not being sufficient 
to balance supply with demand in face of recent with- 
drawal rates and anticipated consumption growth. 

Consequently, large production gains are indicated 
for the last two months of the year. With increased 
demand anticipated during this period, increases in 
producing rates during November and December may 
be larger than those in September and October. For 
example, it would appear that Texas will be per- 
mitted to produce an additional day during Novem- 


Current Outlook Section 
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ber, although the state increased its producing days 
by one during both September and October. If con- 
ditions follow the pattern indicated now, still another 
producing day may be permissible during December, 

Prospects for enlarged producing rates were further 
enhanced when importing companies last month told 
the Texas Railroad Commission they would import 
an average of 430,000 barrels of crude oil daily during 
the last four months of the year. The commission had 
asked each individual company to report how much 
foreign crude it would bring into the U. S. during 
September, October, November and December. How- 
ever, many still fear imports may jump sharply in 
the latter part of the year, as they did in 1948. Any 
large increase in imports would retard domestic pro- 
duction gains. 


RECENT SHORTAGES of crude have eliminated | 


all danger of further crude price reductions, except 


in California where an oversupply makes price cuts | 


appear probable. Nevertheless, it is not likely that 
any increases in prices will occur, since refined prod- 
uct prices are considered low as compared with 
crude prices. 


REFINED PRODUCTS also experienced favor- 
able trends during September, particularly with re- 
spect to distillate and heavy fuel oils. 

Distillate fuel oil stocks no longer are considered 
excessive, and may prove to be on the low side. These 
stocks amounted to 80 million barrels on September 
17, a very small seasonal increase of but 5 million 
barrels since August 20. This rate of accumulation 
was only half of the 10 million added to these stocks 
during the corresponding period of 1948. Conse- 
quently, distillate fuel oil inventories currently are 
only 11 million barrels greater than a year ago, 
whereas they were 16 million above a year ago on 
August 20 and 19 million barrels larger on July 23. 
A considerable portion of the growth in distillate 
fuel stocks has occurred in California. Outside of the 
West Coast, stocks of distillate fuel amounted to 
slightly less than 66 million barrels, and were only 


6% million barrels above year ago levels. Anticipated | 


sharp growth in heating oil consumption, generally 
expected to be 20 percent or more greater than last 
winter, will more than offset this gain. If consump 
tion approaches predicted levels, refinery output of 
heating oils must be increased rather sharply in com- 
ing months to provide an adequate supply. 
Residual fuel oil stocks have not increased since 
August 20, amounting to 68% million barrels for the 
nation as a whole on September 17. However, the 
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WORLD OIL’S summary of the oil situation at the close of September 


residual fuel picture is much better than indicated 
by nation-wide inventories, since half of these stocks 
are located in California. Outside of California, re- 
sidual fuel stocks on September 17 were 2814 million 
barrels, after declining steadily since the end of June 
and currently are 8% million barrels under year ago 
levels. 

Prospects for both distillate and heavy fuel oil 
consumption to rise sharply in the immediate future 
continued to improve. The coal strike may have 
beneficial effects, and in contrast with a year ago 
there is no maritime strike to retard bunker fuel 
demand. 

Inventories of gasoline are not in as favorable a 
position as those for fuel oils. The industry would 
be better off if it had 7 to 10 million barrels less 
gasoline in storage. Although continuing to decline, 
stocks of gasoline were 103% million barrels on 
September 17, which was 114 million barrels above 
year ago levels. With the end of the heavy gasoline 
consuming season at hand, these stocks will begin 
their normal seasonal increase in the near future. 
Unless refiners adjust gasoline yields downward, 
they could become quite excessive before next April. 
This would have a most damaging influence on the 
industry’s whole economic position. However, if re- 
finers reduce gasoline yields, motor fuel inventories 
can be kept from becoming excessive. 


REFINERY YIELDS need to be adjusted im 
mediately to yield more fuel oil and less gasoline. 
If this is accomplished the industry is in an excellent 
economic position for next year. 

Highly encouraging in this connection was some 
progress in this direction during the past month. 
Whereas 50 percent of all the crude run to stills 
in August and July was converted into gasoline, re- 
finers during the first three weeks of September 
trimmed this to 49 percent and at the same time 
increased heating oil yields from 16% percent to 18 
percent. 

Price is the controlling factor in the adjustments 
of refinery yields, as pointed out last month in these 
columns. As long as fuel oils remain less profitable 
than gasoline, there will be a reluctance on the part 
of refiners to increase the yield of distillate oils. Re- 
cent advancements in fuel oil prices undoubtedly will 
prove stimulating, but may not yet be sufficient to 
provide enough incentive for refiners to make the 
desired adjustments in yields. Additional fuel oil 
price gains may occur in view of the improved 
situation, and because of their probable influence on 
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refinery yields would be the most important develop- 
ment that the industry could experience. 

The longer the industry postpones raising distil- 
late yields, the more likely are spot shortages to oc- 
cur if coming winter heating oil demand approaches 
expectations. Futhermore, the present high gasoline 
yield might also contribute to a weakened price 
structure for this product now that the gasoline 
consuming season has ended. 


THE CALIFORNIA SITUATION, in direct con 
trast with conditions in the rest of the nation, was 
serious and steadily becoming more and more acute. 


‘Continuing over-production of crude oil, both heavy 


and light grades, has created an unbalanced con- 
dition between supply and demand with critical 
implications for the future. The problem is due 
principally to large surpluses of heavy fuel oils, but 
excess production is becoming increasingly apparent 
in the lighter products also. 

Inventories in the Pacific Coast have increased 
sharply over year ago levels. Residual fuel oil stocks 
in the state, in totaling 40 million barrels on Septem- 
ber 17, are twice the volume of a year ago and rep- 
resent 60 percent of all residual fuel inventories in 
the nation. Distillate fuel stocks amounted to 1444 
million barrels on September 17 in contrast with 9% 
million barrels at this time in 1948. Gasoline stocks 
are 4 million barrels above last year, and crude oil 
stocks are 5 million barrels higher than a year ago. 

Prospects for checking the excessive producing rate 
are exceedingly dark. Although the second largest 
producing state in the Union, California has no pe- 
troleum conservation law and production cannot be 
cut back and controlled by law as in other important 
oil producing states. While production cutbacks have 
been made in some fields, increases in others have 
almost counterbalanced the decreases so that total 
production for the state has not declined in keeping 
with demand. 


Continuation of the present trend of accumulating 
additional stocks can result only in further reductions 
in crude and refined product prices. Under existing 
conditions, pipe line proration appears to offer the 
possible solution to California’s situation. 


Fortunately for the industry as a whole, California 
is far removed from the heavy consuming Mid-West 
and Atlantic Seaboard regions. Consequently, the 
critical West Coast condition is not likely to have 
any material bearing on the industry in the rest of 
the country. However, one Pacific Coast company 
has contracted to deliver 2 million barrels of heating 
oil to the Atlantic Seaboard during autumn and 
winter months, the first big shipment from the West 
Coast to the East Coast since 1934. 
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That's a fair 
question and 
here's the answer: 


Magnesium is chosen for making many 
products because of its light weight as 
compared to steel, cast iron, or any suit- 
able non-ferrous metals. This is not true 
of the Baker Magnesium Alloy Cement 
Retainer, (Product No. 5-400) where 
magnesium is used on account of the greater 
ease, speed and safety with which it can 
be completely drilled up. 

All major parts of this retainer are made 
of magnesium except the annularly seg- 
mented nitricastiron slips, which readily 
break into small pieces when drilling out. 

The special magnesium alloy employed 
has ample strength for all types of remedial 
or secondary cementing, and is well suited 
for use as a temporary bridge plug to pre- 
vent movement of liquid or gas up or down 
the hole. For a permanent bridge plug, use 
the Baker Cast Iren Cement Retainer, as 
certain well fluids ultimately produce a 
chemical reaction on the magnesium. 

Both the Magnesium Alloy Type and the 
Cast Iron Type are run on tubing or drill 
pipe either as a retainer for cementing or 
testing, or as a casing bridge plug. 


Use as a WIRE LINE Bridge Plug 
A successful method recently has been 
developed for setting the Baker Model 
“K” Retainer Bridge Plug when run on a 
wire line. The savings in running time, 
savings of wear and tear on drill pipe or 
tubing, and other worthwhile advantages, 
merit your consideration of the “Baker 
Wire Line Bridge Plug” as it is popularly 
referred to in the field. Any Baker repre- 
sentative or office will furnish the names of 
service organizations ready to assist you. 


FOR COMPLETE INFORMATION 
... on the Baker Magnesium Alloy Cement 
Retainer, and its many efficient applica- 
tions, refer to your BAKER (or Compos- 
ite) CATALOG, or address: 


BAKER OIL TOOLS, INC. 


HOUSTON e¢ LOS ANGELES @ NEW YORK 
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The hanging Panorama 


More Heavy Fuel to Be 
Made Into Lighter Oils 


SURPLUSES of residual fuel oil and 
heavy crudes this year have sharply em- 
phasized the desirability of obtaining 
larger yields of the lighter products and 
lower yields of residual at the refineries. 
Consequently, there will be a speeding 
up of the construction of refinery facili- 
ties for reducing yields of residual, a 
by-product which normally does not af- 
ford profit. Refiners throughout the in- 
dustry will be forced through compe- 
tition to strive for lower residual yields. 
In California, however, the problem is 
especially urgent, and it is getting im- 
mediate attention there, with refinery 
projects already under way for increas- 
ing yields of lighter products. 

A shift in market demands for petro- 
leum products within the past few years 
has left Pacific Coast refiners with grow- 
ing stocks of heavy fuel oil for which 
there is no apparent market. The region 
is largely isolated from other markets, 
producing and using its own oil products, 
and a significant factor is the substantial 
amount of heavy crude in California’s 
production and reserves. 

The California refiners are well aware 
of the need for obtaining greater yields 
of the lighter products and are in the 
process of providing facilities for that 
purpose. 

Among the recent developments, Gen- 
eral Petroleum Corporation has begun 
construction on a $2,250,000 refinery ex- 
pansion project to turn more surplus 
heavy fuel oil into other petroleum prod- 
ucts in greater demand. The project will 
add more than 50 percent to the ability 
of the company’s Torrance, Calif., re- 
finery to squeeze out the last valuable 
light hydrocarbons contained in the fuel 
oil, leaving only solid coke. The com- 
pany began work on the problem in 
1946, when it erected a “coker” refining 
unit in its Torrance refinery capable of 
processing 15,000 barrels of heavy fuel 
oil per day, in what is described as a 
secondary refining process. The current 
expansion project will increase the ca- 
pacity of this unit over 50 percent and 
possibly as much as 80 percent. 

Three years of experience in operating 
the present unit have shown that a bar- 
rel of heavy fuel oil fed into the coker 
unit will yield about 20 percent gasoline 
and about 50 percent gas oil, some pe- 
troleum .gases which may be processed 
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into liquefied petroleum gases, and about 
85 pounds of coke. A large volume of 
dry gases (methane and ethane) also 
are produced. 

The coke—over 600 tons daily—is car- 
ried away from the refinery in huge 
trucks. It is used chiefly for the manu- 
facture of electrodes. The existing unit 
has four huge drums, each 17 feet in 
diameter and 80 feet high, lined with 
stainless steel. In them the heavy fuel 
oil is “cooked” until only solid coke 
remains. Other components of the unit 
include a fractionating tower, furnaces, 
heat exchangers, and de-coking equip- 
ment. The expansion project will add 
two more coke drums and another fur- 
nace. The other portions of the existing 
unit are being revised to permit them 
to handle the greater charge. 

It is expected that two to three years 
will be required for the California re- 
fineries to install sufficient facilities to 
alleviate their oversupply of heavy fuel. 


New Gas Lines Benefit 


Producer and Consumer 
NATURAL GAS producers of the 


Southwest and consumers all over the 
country will benefit from the large post- 
war programs of natural gas pipe line 
construction. Producers gradually are 
getting better prices at the well as bet- 
ter markets are opened up. 

Domestic and industrial consumers in 
New York, Philadelphia, and other East- 
ern cities will pay out less for gas as 
natural gas from the Southwest begins 
to reach them through the new pipe 
lines now being built or projected. In 
some cases, natural gas will replace 
manufactured gas in distributing 
tems. In other instances, the natural gas 
will be mixed with manufactured gas 
to enrich the latter. In all these cases 
the consumer will get gas of higher heat 
content, therefore require less volume 
of gas, and being charged by volume, 
will have lower gas bills. Natural gas 
from the Southwest is about twice as 
high in heat content as gas manufac- 
tured from coal and oil. 

Switching over from manufactured to 


Sys- 


natural gas will entail some cost to con- 
sumers as well as the distribution con- 
cerns. Equipment will have to be 
changed to use less air with natural gas 
than wtih manufactured gas, as the natu- 
ral needs only about one half as much 


oxygen to burn efficiently. Equipment 
changes will not be required, however, 
where manufactured gas is moderately 
enriched with natural gas. Gas distribut 
ing companies will be able to buy the 
than the 


natural gas for less cost of 


manufactured gas. 

During the next several months a 
switch to natural gas from manufac- 
tured gas will be carried out on Staten 
Island, New York City. The natural 
gas, from Texas and Louisiana, will be 
supplied by Texas Eastern Transmission 
Corporation to New York and Rich- 
mond Gas Company, which has been 
making its gas from coal and oil. The 
company distributing gas in Brooklyn 
has plans to begin enriching its manu- 
factured gas to some extent with natu- 
ral gas. 

In the fall of 1950, natural gas also 
will be available for other gas distribut- 
ing companies in New York, New Jersey, 
and Pennsylvania, upon completion 
of the 1800 mile pipe line of Transcon- 
tinental Gas Pipe Line Company from 
southern Texas to New York City. 


Natural gas from the Southwest has 
available to Midwestern 
cities, including Chicago and Detroit, 
for a considerable number of years. The 
process for natural gas with 
manufactured gas was developed by a 
Chicago gas distributing company. 


been some 


mixing 


While natural gas from Texas and 
adjacent states is finding large markets 
in the Eastern and Middle-Western 
states, is also is due to go in increasing 
volumes to California under projected 
pipe line expansion programs. 

In the Southwestern and Southern 
States, too, larger markets for natural 
gas are being opened up through ex- 
pansion and enlargement of gas dis- 
tribution systems. 


Construction expenditures scheduled 
by the natural gas industry for the five 
years 1948-1952 will total approximately 
$3 billion, of which nearly $2 billion will 
be spent on transmission lines and the 
remainder for production, underground 
storage, distribution, and other facilities. 
Total expenditures for 1949 will be about 
$800 million, including $555 million for 
transmission lines, both figures being 
higher than for 1948. In 1950, construc- 
tion expenditures will be nearly as large 
as in 1949. These figures do not include 
substantial construction expenditures 
projected by the manufactured and 
mixed gas industries. 
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Penetrating farther and faster... with Jet 


Modern engineering and precision workmanship 
produced this jet fighter after years of research and 
development. Flown by highly skilled, carefully trained 


men, it penetrates new horizons of speed and altitude. 


The Welex Jet methods of casing perforating and 
Torpedo Jet blasting likewise reflect modern engineer- 


ing and precision workmanship. 


Time, money and experience were invested unstint- 
ingly in the development of this modern process by 
Welex, Byron Jackson Co. and E. I. Du Pont de Ne- 








Houston, Tex. Wichita Falls, Tex. 
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WELEX f ens Inc. 


3909 Hemphill Phone 4-3245 Fort Worth 9, Texas 


mours & Co. The most exacting technical work was 
involved, but one by one the technical problems were 
mastered and improvements made until the present-day 
Welex Jet Process became a practical reality. Today, 
the Welex Jet Process is finding world-wide applica- 
tion in oil well casing perforating and open hok | 
shooting. It gives you up to 300% greater penetration 

than any other practical method ever known, plus pre- 

cision and safety never before attainable. Welex Jet 

Services offers you the benefit of experienced field | 
crews carefully trained and supervised by the men who 


originated the Jet Process. 


Phone the nearest Welex station for prompt service 
day or night. Write for illustrated bulletin on Jet 


Processes. 





Odessa, Tex. Ardmore, Okla. Lindsey, Okla. Caracas, Venezuela 
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Monthly News Analysis 


SUPPLY-DEMAND BALANCE BRIGHTENS OUTLOOK . . . CRUDE DEMAND RISES 
DEVALUATION FAVORS STERLING OIL . . . TIDELANDS SETTLEMENT DELAYED 


Industry's Prospects Better 
For Remainder of This Year 


The downward trend of petroleum in- 
dustry operations during the first half of 
1949 started a reversal in the third quar- 
ter with prospects that the industry as a 
whole will end the year with a balanced 
relationship between supply and demand. 

Frank Abrams, chairman of the board 
of Standard Oil Company (N. J.), and 
Chester F. Smith, company vice presi- 
dent, see a sharp step-up in refinery runs 
and in demand for domestic crude oil 
during the fourth quarter of 1949. Smith 
estimates that for the U. S. east of Cali- 
fornia, 1949 demand for all products for 
the first eight months of 1949 has been 
only 1 percent below that for the corre- 
sponding period of 1948, and he predicts 
total 1949 demand will exceed that of 
1948 by 2 percent. He expects that inven- 
tories, which in April were 55 million 
barrels above the level of a year ago, and 
which by August had fallen to 22 million 
barrels above 1948 levels, would reach a 
point no higher than the year-end inven- 
tories of 1948. 

Smith judges that crude runs for the 
country east of California will increase 
500,000 barrels daily above August levels 
in the fourth quarter of 1949 to meet an- 
ticipated demand for winter fuel oils. He 
also foresees a 6 percent to 7 percent 
rise in gasoline demand in 1950 above 
that for 1949. 


Summer Discounts for Oil 
Tank Filling Unsuccessful 


here is much doubt that future years 
will bring repeated use of price discounts 
to stimulate summer filling of consumers’ 
heating oil tanks. Instead, the industry 
may find it desirable to try other means 
of avoiding trouble in meeting winter’s 
peak demand, such as providing extra 
facilities. The discount plan was used in 
July and August. But its effect on heating 
oil purchases was limited, in the opinion 
of many jobbers, who question the advis- 
ability of any such artificial stimulus in an 
industry-wide marketing program. Some 
jobbers said, when the discounts expired 
at the end of August, that they hoped 
the plan would not be used again. 

Lack of incentive for jobbers was one 
of the faults of the plan. Household con- 
sumers were offered a 0.5 cent discount, 
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but the tank wagon operator had only a 
0.1 cent incentive in July, when the 
wholesale discount was 0.6 cent, and no 
incentive for pushing sales in August, 
with the wholesale discount 0.5 cent. 

Joseph B. Wells, executive director, 
Independent Oil Men’s Association of 
New England, in the association’s bulle- 
tin, said the plan caused confusion, much 
bookkeeping, and considerable consumer 
ill-will, with no added income to cover 
expense. Consumers could be expected to 
wonder, he said, why oil could be dis- 
counted 0.6 cent in July, only 0.5 cent in 
August, and then be increased rather 
than discounted in September. 


Devaluation Expected to Have 
Adverse Effect on Dollar Oil 


Devaluation of the British pound is 
expected to work adversely on dollar oil 
in favor of sterling oil. Biggest effect may 
be in slowing down of American opera- 
tions in the Middle East. 

Following the devaluation, it was re- 
ported that Britain planned to demand 
a share of the Saudi Arabia concession 
to increase the amount of sterling oil 
available from that area. American com- 
panies may be ready to accept the ar- 
rangement, since dollar oil has been sold 
to many unwilling customers because of 
lack of sterling oil for sterling bloc 
buyers. 

Tendency may be for foreign purchas- 
ers to move out of dollar oil in the 
Middle Fast as rapidly as possible. This 
in turn might lessen significance of Mid- 
dle East production for American firms 
and turn attention to Canada. 

Devaluation will cut down still more 
the dwindling U. S. exports to the East- 
ern Hemisphere, and likely will promote 
sterling oil in world trade to the point 
where it may take away dollar markets 
in Europe and South America because of 
cheaper sterling price. 

In general, devaluation of sterling bloc 
currencies in relation to the dollar per- 
mits Americans and others with dollars 
to get more pounds for those dollars and 
thus to get more pounds’ worth of British 
and other goods. British exporters ex- 
pected booming sales to the dollar mar- 
ket with their cheaper products, in stiffer 
competition with American industry for 
dollars. But British and others buying 
American goods must spend more 


pounds to get dollars to buy American 
goods and therefore will tend to import 
less. 

In line with that general effect, devalu- 
ation will tend to make British oil com- 
panies more competitive with American 
companies, at least until the latter can 
get on a sterling basis in the European 
market. For British companies may 
make higher sterling profits, though their 
costs also will increase somewhat. 

It was not clear whether devaluation 
would increase pressure to sell Middle 
East oil in the U. S., though this was 
conceded as possible. At the same time, 
it was recognized that the move could 
cause reduction of British buying of oil 
products in this country. 

Devaluation of the Canadian dollar by 
10 percent, which followed the devalua- 
tion of the British pound, was expected 
by drilling contractors to increase their 
costs on Canadian drilling by 10 percent 
on one-half of all materials used—those 
imported from the U. S. Wages for 
drilling crews also may advance. 


Better Heating Oil Prices 
Improve Refiners’ Margins 


Reasons given for increases in kero- 
sine and heating oil prices along the 
Atlantic Coast in late August and Sep- 
tember included need for better margins 
for refiners and necessity of paying 
higher prices for adequate supplies from 
the Gulf Coast. 

“Adjustments were made,” stated 
Socony-Vacuum Oil Company, “to im- 
prove the shrunken and uneconomic re- 
finery margins. There was also the neces- 
sity of assuring adequate supplies to meet 
anticipated increases in demand. Cost to 
the company at the Gulf of such of these 
oils as it purchases to supplement its 
output has risen sharply.” The company 
on September 8 announced a general ad- 
vance in its kerosine and No. 2 fuel prices 
for all methods of delivery, at most points 
in New York state and New England. 
Kerosine was raised 0.1 to 0.6 cent per 
gallon, and No. 2 fuel oil 0.1 to 0.8 cent. 
On August 17 Socony-Vacuum had ad- 
vanced No. 2 prices by amounts ranging 
from 0.3 to 0.6 cent. 

Esso Standard Oil Company effective 
September 14 advanced its prices for 
kerosine, heating oils, and other distillate 
fuels in amounts varying up to 0.6 cent 
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per gallon, all methods of delivery. The 
company markets in most states north 
of Georgia in the East. The company 
explained that: “During the late spring 
and summer the low prices obtainable 
for burning oils and the consequent in- 
adequate refinery operating margins re- 
sulted in reduced refinery runs and low 
distillate yields. It is necessary that refin- 
ery runs be stepped up now and distillate 
yields increased materially above the 
current low levels to take care of antici- 
pated peak demand of a normal winter. 
These new prices, although substantially 
lower than the prices that were in effect 
a year ago, should tend to bring out the 
additional supplies required.”’ Most other 
suppliers in Middle Atlantic states fol- 
lowed with similar increases. Some East 
Coast suppliers also increased No. 4 fuel 
oil 8 cents a barrel and No. 5 fuel oil 4 
cents, though No. 6 fuel oil was not 


changed. 


October Allowables Reflect 
Increasing Demand for Crude 


The anticipated increase in crude pro- 
duction for the latter part of this year is 
materializing, as raising of allowables 
which started September 1 has been ex- 
tended, with October allowables further 
increased. 

The Texas Railroad Commission or- 
dered an average allowable of 2,135,238 
barrels daily for October, an increase of 
32,044 barrels over the September aver- 
age, which had been somewhat above 
August. September 1 had brought small 
allowable increases also in Kansas and 
Louisiana. 

Under the new Texas allowables, all 
fields except those producing heavy 
asphaltic crudes will get one more pro- 
ducing day in October than in September 
—19 days for most fields and 17 days 
for East Texas field in October. The 
U. S. Bureau of Mines had estimated 
market demand for Texas crude in Oc- 
tober would be 2,190,000 barrels daily, 
up 60,000 barrels from its September 


forecast. 


British-American Oil Talks 
Complicated by Devaluation 


So sharp has become the difference 
between Britain and the U. S. on world- 
wide petroleum policy issues that Wash- 
ington threatens to cut off all further 
doliar aid for the development of the 
British oil industry. At the recent British- 
American trade and monetary conference 
in Washington, the British delegation 
tried to minimize the role of oil in Brit- 
ain’s recovery program, but the petro- 
leum problems were finally dragged out 
in the open on the insistence of American 
participants. Separate oil talks were 
scheduled after the close of the regular 
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conference, and the issue of dollar- 
sterling convertibility was raised, one of 
the most important of the entire 
conference. 

However, only a few days after the oil 
talks were started, they were seriously 
complicated by the world-disturbing de- 
valuation of the British pound, and it 
was indicated that the conversations 
might be suspended until devaluation’s 
effect on oil could be better analyzed. 

3efore the petroleum conversations got 
under way, Britain’s assumptions were 
clear: (1) Further U. S. dollars should 
be made available for the development 
of the British oil industry; (2) British 
oil should be allowed to compete—and 
even displace—dollar oil in world mar- 
kets; (3) dollar oil itself should not be 
allowed full competitive advantage 
against sterling oil. 

Numerous industry observers feared 
the results of the concession made by 
the U. S. at the original conference when 
this country agreed to waive temporarily 
Article 9 of the 1946 Anglo-American 
loan convention, thus permitting Britain 
to discriminate in specific instances 
against American goods. Since petroleum 
is Britain’s single greatest natural re- 
source, it is feared that the brunt of such 
a discriminatory policy will fall on the 
American oil industry. 

One top authority in the American in- 
dustry commented: “Britain wants per- 
mission, of course, to secure as much of 
the world’s oil markets as she can. With 
the exception of Scotch whiskey, petro- 
leum is the most strategic export com- 
modity available to any country, and the 
best source of dollar exchange. The Brit- 
ish argue they must either have more 
Marshall Plan aid or win some circum- 
stantial advantage for their own export 
trade program as a recovery means. More 
Marshall Plan aid is now highly un- 
popular, so it’s more political to take it 
out of the hide of the oil companies.” 

Another policy-level official of a major 
company said: “The British contend they 
must be allowed to establish a favorable 
3ritish trade position in the world in 
order to save U. S. dollars. While this 
argument holds up to a point, it falls 
beyond that point. The foreign market is 
expanding rapidly. For the British to 
maintain their share of this market, it is 
necessary for them to expand production 
and refining facilities, as they are doing. 
But if we cut back our facilities, then 
the British would have to expand to the 
point of picking up our losses as well. 
That is, they would have to supply in- 
creased oil requirements in dollar areas 
as well as sterling. This would result 
in a wasteful expenditure of dollars for 
such a production-refining buildup, and 
hence would defeat the British purpose 
by working against the balance of pay- 
ment program. 

“Any real help we can give the British 


lies only up to the point where we assist 
them to take care of their own natural 
market increment, but not to encourage 
them to substitute projected, still unbuilt 
plants for our facilities while we cut 
back our own facilities. If we are frozen 
3ritish ulti- 


out of world markets, the 
mately are worse off than if they had 
used our existing capacity to supply their 
markets.” 


Residual Imports Attacked 
But Also Defended As Need 


The fight of Independent Petroleun 
\ssociation of America against imports 
recently has centered particularly on the 
bringing in of residual fuel oil. The asso- 
ciation charged that residual imports 
have displaced domestic supplies and de- 
moralized domestic markets. But this 
charge was countered by Standard Oil 
Company (N. J.) with the assertion that 
residual imports have supplemented and 
1ot supplanted domestic oil. 

“It is in the market for heavy fuel oil,” 
stated JIPAA’s committee on supply and 
demand in its report for September, “that 
imports have their greatest and most di- 
rect effect, as imports consist largely of 
heavy fuel oil or crude oil with a rela- 
tively high heavy fuel oil content. The 
increase in these imports has demoralized 
the heavy fuel oil market to the extent 
that domestic supplies of this fuel are 
unable to compete and domestic produc- 
tion has been greatly discouraged and 
restricted. At the same time, conversions 
from coal to heavy fuel oil have been 
stimulated. Domestic producers and re- 
finers of domestic crude oil have been 
seriously injured by this development, 
which has forced the domestic industry 
to suffer heavy losses and relinquish this 
market outlet to those few companies 
having access to foreign oil. Paradoxi- 
cally, there have been threats of short- 
ages of this product in the face of the 
shut-in capacity to produce and refine 
heavy fuel oils in this country. It is es- 
sential that these unsound conditions be 
recognized as the direct result of exces- 
sive imports during the past year.” 

Jersey Standard issued a memorandum 
asserting that imports of residual fuel 
oil have been “supplementary to domes- 
tic production and stocks—they did not 
supplant domestic production.” The 
memorandum was intended to combat 
use of residual import figures in combi- 
nation with crude import figures to claim 
that the total is taking the place of 
domestic crude production. 

East of the Rockies, domestic refiners 
have sold more residual fuel oil than they 
have produced since the beginning of 
1949, declared the memorandum. Fur- 
thermore, domestic refiners will not buy 
additional crude to produce more resid- 
ual, the memorandum stated. 

Crude oil prices would have to be far 


WORLD OIL « October, 1949 














& 














ull 


orts 
the 
$SO- 
orts 
de- 
this 
Oil 
that 


and 


il,’ 
and 
that 

di- 
y of 
ela- 
The 
ized 
tent 
are 
luc- 
and 
ions 


een 


lum 
fuel 
nes- 
not 
The 
nbat 
nbi- 
laim 


of 


ners 
they 
of 
Fur- 
buy 


aide 
far 


949 


To satisfy every piping equipment need 
-eelook to the CRANE line 


SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


















HEAT EXCHANGER BANK in recycling 
plant using Crane 125 and 250-Pound 
tron body wedge gate valves, flanged, 
screwed and welding piping materials. 


BOILER FEED PUMP UNIT equipped with 
Crane 600-Pound small steel gate 
valves. 


EVERYTHING FROM... 


VALVES 
FITTINGS 
PIPE 
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When you look to Crane first, you eliminate the need 
for further search. Everything you need for the job 
... valves, fittings, pipe and pipe line accessories . . . 
is there, in one complete line. You get better distri- 
bution service, too, when you “get everything from 
Crane.” Local Branches and Wholesalers—all backed 
by large factory stocks—are well equipped to supply 
your day-to-day piping requirements. 


To rely on this Single Source of Supply is to sim- 
plify every piping procedure, from design to erection 
to maintenance work. Complete Responsibility on 
Crane for materials assures better installations, 
avoids needless delays. And by choosing the High 
Quality that is Crane Quality, you help yourself to 
dependable performance from every piping item in 
your entire system. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. 
Branches and Wholesalers Serving All Industrial Areas 







INTAKE LINES to compressor 
house featuriig Crane 6-in. 
iron body gate valves. 





PLUMBING 
AND 
HEATING 


FOR EVERY P/PING SYSTEM 
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below present levels in order for domes- 
tic residual to become a primary product 
instead of a by-product, according to the 
memorandum. “However, if crude oil 
prices dropped enough for residual pro- 
duction to become profitable, the finding 
and development of new oil reserves 
would practically cease. The maximum 
efficient productive capacity of the in- 
dustry would decline rapidly and would 
soon be inadequate to meet even present 
needs, not to mention the increased needs 
of the full residual market. In other 
words, it is economically impossible for 
domestic residual to be other than a by- 
product for any appreciable period.” 

There are now in evidence four long- 
term trends which point to “lower and 
lower yields of residual fuel oil from 
domestic refineries in all areas,” accord- 
ing to the memorandum. They were 
listed as follows: (1) Probable higher 
crude oil prices in the future because of 
higher cost of finding new reserves; (2) 
the rapid expansion of natural gas sup- 
plies in practically all areas having siz- 
able fuel requirements; (3) the rapid 
installation of diesel locomotives on the 
railroads to replace residual burning, as 
well as coal burning locomotives; and (4) 
the considerable advances which have 
been made, and which probably will con- 
tinue, in reducing costs of converting 
residual fuel oil to other products of 
higher market value. 

D. W. Hovey, Houston, president of 
Gulf Coast Refiners’ Association, replied 
to the Jersey. Standard memorandum. 
He asserted that imported residual fuel 
oils must be considered as imports of 
petroleum. “These imports have pushed 
residuals of American refiners out of 
their markets,” he said, “and by creating 
an oversupply, have cut the price far 
below the price of crude.” Hovey cited 
prices of $2.46 to $3.20 a barrel for 
Bunker C fuel oil on the Gulf Coast Sep- 
tember 2, 1948, with crude at about $3 a 
barrel, showing the fuel oil as not a by- 
product. Then Bunker C on September 2, 
1949, after many months of heavy im- 
ports, was $1.35 to $1.50, with crude 
prices unchanged and the fuel oil now 
an unprofitable “by-product.” The change 
was caused by oversupply created not by 
overproduction of domestic refineries but 
by imports of residuals, for 
which there is no foreign market at any 


distress 


price, Hovey charged. 


Krug Still Seeks Funds for 
Commercial Oil-Shale Plant 


Secretary of Interior Krug told the 
United Nations conference on natural 
resources that he still is seeking an ap- 
propriation for a commercial oil-shale 
plant in Colorado, although “oil and coal 
interests have blocked it in Congress 
so far.” 
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Krug said that the government’s pilot 
plant at Rifle, Colo., recently attained 
production of diesel oil and jet engine 
fuel at costs “approaching commercial 
rates.” He said gasoline will be produced 
at the Rifle plant soon. 


Surplus of Heavy Fuel Oil 
Is Problem in California 


Although residual fuel oil supply and 
demand have been fairly well balanced 
east of the Rockies, a troublesome sur- 
plus has remained in California. Serious- 
ness of the California problem has been 
emphasized during the past month by 
market developments, including price re- 
ductions on residual and heavy crudes 
and disclosure of plans of Union Oil 
Company of California to ship 2 million 
barrels of Bunker “C” fuel oil to New 
York and other eastern ports during the 
coming fall and ‘winter. The company 
heretofore has not made such volume 
shipments to the East Coast for about 15 
years. There were also reports of negotia- 
tions by some independent companies for 
similar sales of several million barrels of 
California residual for delivery on the 
East Coast. Tanker transportation cost 
from California to the Northeast Coast 
is 70 or 80 cents a barrel. With that cost 
deducted from the prevailing market 
price of residual at New York, shipments 
from California net the sellers less than 
$1 per barrel, or less than the market 
price in California even after the early 
September cut in the posted price of 
residual in California. 

On the Gulf Coast the price of Bunker 
“C” fuel oil has been about $1.45 per 
barrel and in New York about $1.70. In 
California the price was about $1.60 per 
barrel, but in early September it was cut 
by major marketers by 35 cents to $1.25 
per barrel. 

Effective September 1, Union Oil initi- 
ated the 35-cent cut in the price of heavy 
fuel oil “in order that the company’s 
posted price might accurately reflect fuel 
oil market conditions here on the coast. 
With heavy fuel oil in long supply, a con- 
siderable volume has been moving at 
under the previously posted prices.” 

The price cut by Union Oil precipitated 
a general round of price reductions by 
other companies, not only of fuel oil, but 
in the posted prices paid for heavy 
crudes. Standard Oil Company of Cali- 
fornia on September 3 announced crude 
price reductions ranging from 3 cents per 
barrel for oil of 25 gravity to 35 cents for 
oil of 14 gravity and under. Shortly after- 
ward, similar reductions were announced 
by other major California purchasing 
companies. This cut brings prices of 14- 
gravity crude in most San Joaquin Valley 
areas down to lows of $1.07 to $1.20, de- 
pending on the field and type of crude. 
In the rapidly developing, shallow New- 


hall Placerita field, where there has been 
excessive flush production, General Pe- 
troleum Corporation, major purchaser, 
on September 5 cut postings 13 to 90 
cents a barrel. The average 22-gravity 
crude was cut 81 cents from $2.13 to $1.32 


per barrel. 

Because supplies of residual fuel oil 
have materially exceeded demand in Cali- 
fornia, large volumes have been going to 
storage in 1948 and 1949. The surplus is 
largely due to the high proportion of 
lower gravity crude produced in Califor 
nia fields. 

Surplus residual is expected to be a 
continuing problem, although _ relief 
should be afforded by several factors. 
Lower prices of heavy crude and residual 
have caused shutting in of some heavy 
crude production and have stimulated 
demand for residual. West Coast refiners 
are installing secondary refining equip- 
ment to convert residual partially into 
lighter products but will need several 
years to complete such projects. 


Settlement of Tidelands 
Question to Be Delayed 

Settlement of the controversial 
lands issue is now conceded to be im- 
possible until after ruling by the Supreme 
Court in 1950 on the new suits filed 
against Texas and Louisiana. The Ad- 
ministration, including Interior Secretary 
Krug and Solicitor General of the Justice 
Department Perlman are standing pat 
for enactment of the stringent federal 
control bill (S-923) introduced by 
Senator O’Mahoney of Wyoming last 
February. 

Krug particularly has refused all sup- 
port to the “states’ rights bill” (HR 5991) 
developed in attempt to compromise the 
positions of the federal government and 
the states into some workable harmony 
plan. Krug predicts that a Presidential 
veto awaits any bill except the strict 
federal control measure. 

Krug estimated at a hearing of a House 
Judiciary Committee that submerged oil 
deposits off the Texas and Louisiana 
coasts amount to 13 billion barrels, and 
off the California coast, 2 billion barrels. 

Hall Hammond, Maryland attorney 
general and chairman of the submerged 
lands committee of the National Associa- 
tion of Attorneys General, argued the 
states’ case before the House committee, 
saying the states have not abandoned 
their goal of compelling outright sur- 
render of federal claims to the coastal 
lands. He said the states would not ac- 
cept the federal contention for exclusive 
control. 

Walter S. Hallanan, chairman of the 
National Petroleum Council, said oil 
companies operating in the tidelands 
have received gross revenues of only 
$900,000 from an investment of $192 
million, or less than one-half of 1 percent. 
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Lhe Wiggins Lodek Floating Roof 


.. . designed specially for the storage of corrosive oil 
products. The entire under surface being in complete 
contact with the tank contents, no vapors are trapped or 
can collect beneath the roof. 


The basic exclusive conservation features of the Hidek 
Roof including the triple seal and extra large pontoons 
are retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 





WESTERN STATES: Consolidated Western St! 
SOUTHERN STATES. Wyatt Metal and Boiler Works, Houston 


GREAT BRITAIN. Motherwell Bridge & Engine 


FRANCE. Etablissements Delottre & trovord reun 
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August Crude Production Is 
By CECIL W. SMITH, 


Bors crude production and refining took upward turns during August 
to present a considerably brighter picture than has been the case in the 
past few months. Gasoline production was slackened in favor of the soon- 
to-be needed domestic fuel oils, and crude stocks, after building to burden 
some levels, were dropped back almost to the point considered by many 
industry economists to be a proper working level. 

Gasoline stocks have been running higher than demand actually required 
because of the higher price brought by that product. It was beginning to 
appear that refiners might not start upping domestic fuel oil yields in time 
to amply meet the increased needs expected this winter. However, the 
shift did come in August as gasoline output was cut back and the light 
heating oils were boosted. 

The more attractive price of gasoline has been the main, but not the 
only, reason for the hold-off on fuel oil production, for delayed buying 
by consumers has caused these oils to begin to stack up at the refineries. 
Because of this condition, the frantic buying that is sure to come with the 
first cool weather could very well leave some burners cold temporarily. 
Various plans have been tried to tempt consumers to lay in supplies during 
warm weather, but all have met with mediocre success. Had they worked, 
stocks would have moved out of refinery storage, but users are reluctant 
to tie up their money before their needs start and choose to vie with others 
in the wild scramble for available supplies. Then the industry’s problem 
becomes not so much one of supplies, but one of transportation. 

Crude production in August was raised 30,000 barrels a day on the 
average from July’s daily output, but still was 809,000 barrels a day under 
that of August, 1948, when production was very high in order to build up 
crude stocks. Now that stocks are being drained off after going too high, 
a comparison of present production against last year’s is not a very 
good one. 

Texas alone accounted for the nation’s increased crude output during 
August by hiking its daily production 34,000 barrels to a total of 1,870,500 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 


























- — 
| DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
ci — ee | haere atti See ENTS. a 
Pro- Runs to | Stocks | _Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills End of | duction End of | duction End of | duction End of 
MONTH | Daily | Daily {| Month | Daily Month | Daily | Month Daily Month 
1948: | | 
January 5,283 | 5,348 | 229,842 | 2,328 | 102,167 1,082 | 39,788 1,278 | 36,260 
eee: fee] ee] mae) Ses] nies) Ga] aes) tae ae 
March 5,406 | 5,387 | 234,164 | 2,252 4946 08 30,5 307 | 34,192 
ee eee 
td | s'saa | s'e32 | 231'412 | 2'520 | 104518 | 998 | 45°835 | 1'280 | 44°213 
July | 5,522] 5,631 | 230,955 | 2,494 98,839 | 994 56,045 | 1,264 | 49,448 
August 5,577 | 5,621 | 231,954 | 2,532 95,445 1,038 | pogo | 1,248 | 55,009 
Se be 5,43. 5,376 237,302 | 2,416 | 90,518 961 3,854 1,154 58,682 
October } Seas 5594 | 243,972 2490 92,426 | 1,069 | 79°992 1,268 61.456 
November..| 5,675 | 5,672 | 250,066 | 2,551 | 95,580 | 1,081 | 80,658 1,277 | 64,865 
December 5,688 | 5,720 | 256,254 2,626 | 103,697 | 1,106 | 71,475 1,299 | 64,021 
1949: | | | | | | 
January. 5,365 | 5,641 | 258,648 2,538 | 116,621 | 1,063 | 61,584 1,348 | 62,508 
February 5,376 | 5,480 | 265,216 | 2,484 | 126,054 | 1,004 | 53,937 1,282 | 59,398 
March. . 5,224 | 5,352 | 269,341} 2,470 | 127,443 | 933 | 48,923 | 1,258 | 58,190 
April 5,012 5,141 272,520 | 2,494 | 125,351 | 846 51,231 1,147 | 59,668 
May 4,972 5,195 273,912 | 2,585 121,602 813 | 57,442 1,138 | 63,576 
ee 4,903 5,162 | 274,691 | 2,597 | 114,041 | 771 | 64,730 1,041 64,628 
ee 4,738 5,172 | 271,387 | 2,609 | 109,747 839 71,070 1,084 67,182 
August..... 4,768 5,221 | 264,546 2,591 105,454 886 75,696 1,055 68,167 
August, 1949: | 
Ch Ss: 
In a. ‘ +30 +49 | —6§,841 | -18 4,293 +47 | +4,626 | 29 +985 
In Year. .... —809 —400 |+ 32,592 +59 |+ 10,009 ~152 +9,809 | 193 + 13,158 
| 

















i 





ba: 
the 


wi 


Th 


STA] 
\labs 
Arka) 
Calif 
Color 
Floric 
Illino 
India 
Kans: 
Kent 
Louis 


Nor 


Sou 


Michi 
Missis 
Misso 
Monts 
Nebra 
New } 
New } 
Obio 
Oklah« 
Penns; 
Tennes 
Texas 


Dist 
Dist 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 


Utah 

Virginis 
West V 
Wyomir 


lot 





gust 
the 

oon- 

den 


lany 


lired 
g to 
time 

the 
light 


the 
ying 
T1es. 

the 
rily. 
ring 
‘ked, 
‘tant 
hers 


ylem 


the 
nder 
1 up 
igh, 
very 


ring 
),500 


LL 


‘ocks 
id of 
onth 





6,260 
5,602 
4,192 
5,527 
1,123 
4,213 
9,448 
5,009 
8,682 
1,456 
4,865 
4,021 





9 668 
3,576 
4,628 


eee 





“Sreuds 


Raised 30,000 Barrels Daily 


Statistical Editor 


barrels. Smaller increases in Kansas, Illinois, and Louisiana offset drops 
in California, New Mexico, Oklahoma, and several others. Early reports 
show that production has continued to rise in September, and most of 
the governed oil states have announced that another gain will be made 
in October. 

U. S. refineries processed 5,221,000 barrels of crude a day during the 
month to top July’s runs by 49,000 barrels a day, but were still 400,000 
a day under runs of a year ago. August’s refinery activity was at the 
highest point since March of this year. 

Withdrawals totaling 6,841,000 barrels were made from crude stocks in 
August to lower the grand total to 264,546,000 barrels, which was their 
lowest level since last January. These stocks had reached an excessive 
275 million barrels, but at the end of August they were approaching the 
260 million barrel mark believed by many industry observers to be the 
proper working level. 

Despite increased refinery runs, gasoline production was lowered 18,000 
barrels a day, while distillate fuel output was upped 47,000 barrels, showing 
the swing to higher fuel oil yields. 

Stocks of the two products responded very favorably to the change 
with gasoline dropping 4,293,000 barrels and distillate gaining 4,626,000. 
They both ended the month about 10 million barrels over last year’s totals, 


State Crude Oil Production 
(THOUSANDS OF BARRELS) 


DAILY AVERAGE PRODUCTION TOTAL 
FIRST EIGHT MONTHS 








| % Diff. ' 
| August, July, August, | August, % Dift. 
STATE or DISTRICT 1949 | 1949 | 1948 | °48-'49 1949 | 1948 *48-"49 
\labama 1.2 1.2 Es I ar 291 | 311 6.4 
irkansas | 76.9 76.4 86.8 | 11.4 20,042 20,974 4.4 
California 903.3 909.4 949.8 4.9 225,940 | 229,969 1.8 
Colorado | 66.2 66.6 46.6 + 42.1 15,914 | 11,203 | + 42.1 
Florida 15 | 1.4 0.8 + 87.5 321 191 | + 68.1 
Illinois { 183.8 | 180.2 180.9 + 1.6 42,894 | 42,728 + 0.4 
Indiana 27.5 | 27.1 18.6 + 47.8 6,097 4,038 | + 51.0 
Kansas 252.6 245.8 310.4 18.6 67,581 73,095 7.5 
Kentucky 23.0 23.4 228 | + 0.9 54 5,692 2.4 
Louisiana 499.1 493.1 503.8 | 0.9 125,053 | 118,936 + 5,1 
North Louisiana | 116.6 | 110.8 119.5 2.4 29,240 28,540 + 2 
South Louisiana 382.5 382.3 384.3 0.5 95,813 90,396 + 6.0 
Michigan 42.0 43.7 47.0 10.6 10,743 | = 11,045 2.7 
Mississippi | 100.0 98.4 129.7 22.9 25,793 29,952 | 13.9 
Missouri 0.1 0.1 0.2 50.0 28 | 36 | 22.2 
Montana } 24.7 25.5 26.8 7.8 6,239 | 6,172 + 1 
Nebraska | 0.5 0.6 0.6 16.7 150 | 159 5.7 
New Mexico 123.5 134.5 132.5 6.8 $2,147 31,486 + 2.1 
New York | 13.7 13.9 12.6 + §.7 3,007 3,092 | 2.7 
Obio 9.7 9.9 | 9.5 + 2.1 2,317 2,187 + 5.9 
Oklahoma 378.2 380.1 424.0 10.8 99,629 100,706 1.1 
Pennsylvania 29.0 27.5 34.6 16.2 7,566 | 8,506 11.1 
Tennessee | 5 5 
Texas 1,870.5 | 1,836.8 2,475.8 24.4 495,516 594,253 16.6 
Dist. 1—South Central 25.9 | 25.7 | 29.0 10.7 6,397 | 6,587 | 2.9 
Dist. 2—Middle Gulf | 115.0 | 112.0 | 179.0 35.8 32,131 | 42,239 23.9 
Dist. 3—Upper Gulf | 355.1 351.1 493.5 28.0 96,561 120,609 19.9 
Dist. 4— Lower Gulf-SW. 181.1 178.3 250.4 27.7 48,056 61,859 22.3 
Dist. 5—Kast Central 32.5 32.5 49.1 33.8 9,226 11,248 18.0 
Dist. 6—Northeast |} 307.3 305.7 424.8 27.7 85,981 105,026 18.1 
Dist. 7-B—N. Central | 57.8 57.6 90.9 13.6 14,560 11,265 + 29.2 
Dist. 7-C—_W. Central. 42.8 41.5 43.7 2.1 10,831 10.766 | + 0.6 
Dist. 8—West 521.4 501.4 703.4 25.9 138,364 166,199 16.7 
Dist. 9—North 137.5 137.2 138.0 0.4 $2,196 | 33,958 5.2 
Dist. 10—Panhandle 94.1 93.8 86.1 + 9,3 21,987 21,100 & 4.2 
Utah 1.8 1.3 157 
Virginia 0.1 0.1 } 26 25 + 4.0 
West Virginia 8.0 7.9 7.5 6.7 1,844 1,780 | + 3.6 
Wyoming 131.4 133.5 154.4 14.9 30,995 35,552 12.8 
Total United States 4,768.3 4,738.4 5,577.0 14.5 1,225,849 | 1,332,093 8.0 


100 








Lead 1948 Period in Footage 


i industry completed a few more 
wells in August than it did in the pre- 
vious month to enable the year’s total 
to hold a slim lead over last year’s re- 
cord drilling activity. The margin held 
by the 1949 wells amounted to less than 
1 percent at the end of eight months, 
while a month earlier the difference was 
well over 2 percent. It appears certain 
that the present year will relinquish its 
drilling supremacy by the time Septem- 
ber’s completed wells are counted. 
Although 1949 will probably have to 


play second fiddle to 1948 as far as total 
wells drilled is concerned, there seems 
little possibility that this year will fail to 
turn in the greatest amount of footage 
ever drilled. So far this year each new 
well has averaged 150 feet deeper than 
last year’s and total footage now holds 
a lead of about 4.5 percent over the 1948 
total. 

August’s completed wells totaled 3371 
to show a slight gain over July’s 3336, 
but they were far short of the 381] 
drilled in August, 1948. Partly respon- 


sible for August's small increase was an 


appreciable drilling step-up in Penn- 
sylvania and New York, where activity 
had been drastically cut. Oklahoma like- 
wise contributed to the gain, but a drop 
of 100 wells in Texas prevented the U. §, 
as a whole from showing much of an 
increase. 

At the end of eight months wells 
totaled 25,464, a scant lead of 0.4 percent 
over the 25,372 drilled in the same period 
of last year. At the end of June the dif- 
ference had been more than 4 percent 
in the current year’s favor, and by the 
end of July that lead had been whittled 
to 2.5 percent. 

The same is not true for footage 
drilled in these wells. So far 4 million 
feet more have been drilled this year 
than in 1948, and this lead is not likely 
to be lost. New wells in 1949 have aver- 
aged 3604 feet each, while a year ago 
they were carried to 3459 on the average 


Well Completions in the United States during August, 1949, and Cumulative for Year 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Ind‘ana from Indiana 
Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee from Tennessee Division of Geology; Bradford, Kane-Clar- 


endon and Allegany fields of Pennsylvania and New York from 


The Producers Monthly.) 
























































































































































MONTHLY COMPLETIONS, AUGUST, 1949 | Rigs in Operation 
—————————$—$—$————————— = | | (Drilling, Rigging 
NEW WELLS } TOTAL COMPLETIONS CUMULATIVE TOTAL Up and Shut Down 
ee tn Kasse ees Sa fae ETE : “a SacepiasRR NGL 
Water Total | } | Footage | Aug. | July | Aug. 
Water} Gas | Dis- | Total | Drilled | Aug., | July, | Aug.,| August, | Wells | Wells | Percent | Footage | 31, a, | Sa 
STATE or DISTRICT Oil | Dist. | Gas | Dry | Input | Input | pesal | New | Deeper 1949 | 1949 | 1948 1949 1949 | 1948 | Diff. | °1949 1949 | 1949 | 1948 
AlabaMnte. 505'<0 00 929s o00s _ eee 1) + a Ss 3,282] 11/13} — 15.4| 57,941 3} 0} 
BORO, SE Sor Oh 65d oh oa dE bc eke yn hed Sete ABLE ae : | | ' | aro, eres 4) 1} +300.0! 11,496) 5 6) 6 
ee ey i pore | ey. 24)... 31]........| 31] 29] 81) 157,794 211] 208} + 1.4] 883,485) 31 27; 40 
Cal Ge mintviciucceyecees ee 1 50}... 163 6} 169) 176] 261) 742,962) 1,700) 1,752 3.0] 6,810,401] 265} 232] 305 
Colevalla. oon. ska s <b | ae 4 9| | 10 7; = 17] 57,416} 45) 159 71.7; 209,503} 17 20 51 
PMCID. «isis seseoensse 1 1 2 2 1| 3} 16,407} 12) 19 36.8| 77,278) 4) 4 é 
ee Re en) ee ee saat 1| ee 4 3) + 33.3 12,437| 1| 1 
IL, oso bone ae ainieeh ¢ 111 134 245 | 245) 286) 216) 573,560] 1,641) 1,525) + 7.6] 4,054,402) 237 221 260 
Se SE as AT 49 1 71 1} 122) | 192 136| 94) 212,136) 789) 663] + 19.0) 1,477,120) 164| 156) 187 
| RE LASTS _ ae 51 91 5| 279)........] 279] 308] 314] 903,573] 1,951] 1,984] .7| 6,497,482) 280| 300) 253 
ee Oh... 24 35 88| ce ot) Reet ae 77| 160,385} 595} 516] + 15.3) 1,075,922) 93) = 88 78 
Louisiana........... 140 7 31 62 240) 1) 241| 224) 221) 1,101,111] 1,453) 1,441) + 0.8) 8,059,178} 196) 208} 219 
North Louisiana... 101 3} 30) 45 179| 1} 180} 137| 147, 545,099) 841] 922 8.8) 2,733,717) 60) 69,74 
South Louisiana... .. 39 4 1) 17] 61)... | 61/87 74) 555,412| 612} 519) + 17.9] 5,325,461) 136] 139) 145 
aaa EE age | | | | | 1} —100.0| ie 
Michigan... .. 30 30) | 60) | 60) 69) 72} 127,928) 579) = 469) + 23.5) 1,304,455) 136) 128) 127 
Mississippi... . 13 1 16 30) | 30} 21] 46 207,827 228 277 17.7) 1,677,538 33 28 49 
Missouri.................] 2 2| } 2a 35, 7 938] 14] 38] — 63.2| | 7,002} 5] 6] 7 
a 10 5 12 27 |} 27] 44) 29} 55,424, 168] 198 15.2| 433,195 52) 54) 58 
e ; 2 2| } | | 7,645] 4 1] +3000) 14,7543] 8]? 
Nevada. . oad ; ae } | | | | 1| 1 
New Mexico.......... en 4 9 43) 2| 45 23} 49) 203,049 346) = 416) 16.8) 1,501,303 91] 86 107 
a... nets Se ee 1 29 76 | 76} 24) 181) 107,969} 667) 1,197] 44.3) 941,265) 103 7a) 214 
ort. 7 nies ee. | | : | | | é 3] 
Sas «os oa vntasyes 28 32 48 108 4] 112) 76, 129) — 228,042) 707) 860 17.8} 1,527,983| 164) 155) 215 
Oklahoma............... 231 1 17} 156 405 12} 417] 356} 422) 1,455,080] 2,832) 2,729] + 3.8] 10,126,523) 499] 457) 558 
a Serene 72 31 18 51 16 188 | 188} ie 313) 349,740 1,399) ae 135.8] 2,608,847| a 208) oe 
Sout TS es wen ms i} 3 ; | 2| + 100.0} 5,90! , 2 
ennessee........... 1 re 3 4 4 9,113 18 32 43.8} 23,489 6 6} 38 
War iaatate.« « 722 11 25} 348 1 2} 1,109 15| si 1,224] 1,165) 4,535,760) 9,342) 7,803) + 19.7) 38,694,131] 1,150) 1,200) 1,382 
“Dist. 18. Central......| 221... 27 49| 1] 50/ 47; 34| 154,995! 385; 312] + 23.4] 1,145,732} 34) 34, 33 
Dist. 2—Midd'e Gulf. .. 22 4 4 23 53) 1} 54) 58 61} 322,742) 443) 506 12.5) 2,598,046 50 49/64 
Dist. 3—Upper Gulf... . 58 5 1 51 115} 1} 116} 118) 109} 622,928} 899) 711) + 26.4] 5,444,480} 110) 114) 124 
Dist. 4—Lower Gulf-SW 40 2 7 36 85) 2| 87; 103) 134] 453,701] 920 916) + 0.4) 4,570,440 98 96) 108 
Dist. 5—E. Central... Soe 8 9 9} 15| 28 35,858} 141) 145 2.8} 659,924 15 21; 30 
Dist. 6—Northeast. .. . 58 3} 11 1 1 74 | 74) 62] 36] 327,152) 619) 254] +143.7] 2,702,362 41 49 35 
Dist, 7-B—-N. Central. . 71}. 3 79 153 1 154) 176) = 165 443,640] 1,291) 923] + 39.9] 3,840,258} 160) 170) 190 
Dist. 7-C—W. Central. . - eae ee 11 39 2| 41 50) 42) 170,143) 301] 269] + 11.9] 1,403,832 82| 61 71 
Dist. 8—West......... ai... ; 22 245 6| 251| 246) 288} 1,194,475) 1,902) 1,926 12| 9,312,083) 324] 365) 459 
Dist. 9—-North........ 149). . 2 77 1; 229 1} 230) 282 216) 623,566) 173 1,485} + 16.6] 4,712,506} 140! 150) 118 
Dist. 10—Panhandle. . . 50 5| 3 ve] 58 | 58 67 52} 186,560) 710) 356} + 99.4! 2,304,468 96; 100 
RRR i ape ERS SS deal ae a oo meets al Sd | -|——| : -|—-—|— 
o_O, et ee 2 4 6 6| 6} 2| 26,492 37 15 | + 146.7) 175,007 14) 15; 12 
Te eae | | | aoe ‘lee RSRIGER ie gree 
ashington onelsose . eee | | | | “ ° ° 
Weet Virginia 3 k 27| 8} 38 2 40 46 77 102,743} 308 529 41.8 889,327; 231 228; 380 
Wyoming........ _ eee 1| 23 | | 49 1} 50 53 82) 249,560) 397) 339) + 17.1! 1,855,349 90 95) 142 
Total U.8.... 1,802) "20 251| 1,149| 80) 17| 8| 3,327 44| 3,371| 3,336] 3,811) 11,595,936| 25,464 25,372) + 0.4 90,901,718) 4,143, 4,016, 5,058 
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Looking A\head 


BRITAIN'S DEVALUATION of pound is expected to have long-range effect of 
making British oil companies more competitive with American companies. 
Increased pressure to ‘sell Middle East oil in U. S. is doubted by some 
but regarded as possibility by others. Devaluation also could eventually 
reduce British buying of oil products in U. S. 








ESTABLISHMENT OF OIL import quotas is to be Sought through separate 
legislation, following Senate's 41 to 40 vote defeating Thomas amend- 
ment to reciprocal trade agreements bill, along with all other amend- 
ments. Senate passed that bill in same form as approved by House. Thomas 
amendment would have limited oil imports to 5 percent of domestic demand. 
After close defeat of his amendment, Senator Thomas of Oklahoma was 
expected to introduce separate bill for quotas on oil imports. 

















TOTAL U. S. IMPORTS of petroleum are expected to average at least 610,000 
barrels daily in this year's fourth quarter and thereby set an all-time 
record. Plans of importing companies indicate crude imports will aver- 
age 430,000 barrels daily and receipts of refined products are esti- 
mated at 180,000 daily. Total imports averaged 581,000 barrels daily 

in the fourth quarter of 1948, 600,000 daily in first quarter of 1949 

and 607,000 daily in second quarter of 1949. 





ABOUT 43,298,000 automobiles, trucks, and busses will be registered in 

U. S. by end of year, an increase of 6.6 percent over last year's total, 
estimates Bureau of Public Roads. Estimate does not include publicly owned 
motor vehicles, of which 529,062 were registered during 1948. 





FULL-SCALE INVESTIGATION of petroleum laws and regulations, company 
practices, and petroleum prices may be undertaken in U. S. Senate as 
result of pressure being applied by Senate Minority Floor Leader Wherry. 
Senate Small Business (Maybank) Subcommittee has been studying petro- 
leum prices. 





ALTHOUGH EXPORT demand for U. S. lubricating oils will hold about un- 
changed during next several years, domestic requirements will be under 
1948 levels for a few years. Productive capacity meanwhile will be 
higher, leaving potential production above demand. Older, less efficient 
lube plants willbe forced to curtail. Holding down domestic demand 

will be less oil use by newer motor vehicles, more durable lubes, and 
lower industrial activity and industrial lube use. These predictions were 
made by Paul Keyser, Jr., Socony-Vacuum 0il Company, before National 
Petroleum Association. 














CALIFORNIA'S OIL INDUSTRY faces prospect of continuing over-production 

of crude and heavy fuel oil, and surpluses of lighter products also 

are showing up. Feeling is growing that state proration may be only 

means for handling over=production. Although second largest producing 
State, California has no petroleum conservation law, and crude production 
volume has been subject only to voluntary proration of producers rather 
than state allowables. 





RECENT AND PROSPECTIVE increases in allowables in Texas and other states 
will stimulate well completions for latter part of year. Higher allow- 
ables of September and October for Texas brought prompt increases in 
drilling permit applications. 








A portable, fast-moving cable tool rig with 
65-foot double leg mast on subframe. This rig 
can be moved in, rigged up and drilling or 
servicing operations started in two or three 


hours. 


The new “Cardwell” Trailermast with a stand- 
ard Model R draw works. This makes a com- 
pletely unitized portable drilling or servicing 
outfit. Write for our new catalog describing 


the “Cardwell” Trailermast. 





















































ANDO 


with a “CARDWELL” 


The real profit advantage of this 
“Cardwell” rig is its versatility. You 
can keep this combination rig busy 
because it does every kind of drilling 
or servicing job with either rotary or 
cable tools. The same rig can be 
changed over in a few hours to 
either rotary table drive or spudding 


assembly. 


Model R equipped as a double drum 
draw works. This is the same basic 
rig as the double spudder shown on 
the opposite page. The rotary rig can 
be changed over to cable tool oper- 
ations to “tail in’ for a better pro- 


ducing well in low pressure areas. 








REG U.S TRADE MARK PAY. OFFICE 


THIS TRADE MARK INSURES HIGHEST 
QUALITY AT LOWEST PRICE 














r ae 


; BARDWELL LL MEG CONC. 


P. O. Drawer 2001 tty) Distance Telephones 128—129—13 


Wichita, Kansas, 














A Model R equipped with rotary drive 






and a beam assembly. Both assemblies 






are in place and ready for use in a few 






minutes. No change in equipment is 





necessary to switch from rotary to cable 






tools. The heavy-duty beam is ideal for 






cable tool drilling and pumping poten- 






tials. The complete rig can be easily 






transported on a truck or trailer. 







Three sizes of ‘‘Cardwell’’ combination 






drilling rigs are available for cable tool 






drilling to 7,500 feet, and rotary drilling 
with 4%-inch pipe to 4,500 feet. Send 
today for our new catalog. 






CARDSTEEL,” New York 
U.S.A 
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Through the Use of 
Lease and System Maps 





A; A foreword to this article the fol- 
lowing generally accepted facts are re- 
peated and recited for emphasis in rela- 
tion to the subject to be treated upon. 

The assets of all companies are classi- 
fied into current and fixed assets. Man- 
agement insists that a close scrutiny and 
control be exercised at all times over 
the current assets, which contain among 
other items Cash and various classes of 
Receivables. To support and to verify 
are reconciliation statements from banks 
and statements of certification describ- 
ing and aging receivables, etc. 

Fixed assets are also examined and 
verified for certain periods. These cer- 
tifications being accomplished in part by 
the use of descriptive physical inven- 
tories. The mechanical or manual aspect 





PROPERLY KEPT lease and system 
maps are an accurate and economical 
means of furnishing management 
full information for control and effi- 
cient use of materials. The maps pro- 
vide currently a verification of fixed 
assets and a control of materials for 
their continued use or their reuse in 
other areas. The ps eliminate un- 
necessary purchase of items for re- 
placement which can be obtained or 
salvaged from producing or tem- 
porarily abandoned properties or 
facilities, affording records to readily 
identify and locate those items. 

The maps are valuable also for 
locating dead lines and surplus ma- 
terials, for use in fields where per- 
sonnel turnover is high, and when 
operations of a lease change from 
one operator to another. 





By R. K. PEARSON 
Gulf Oil Corporation, Tulsa 
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of providing actual current physical in- 
ventory listings of lease, well and plant 
equipment, for installations on properties 
located throughout the world, has in 
many instances prohibited these certifi- 
cations from being current. In some in- 
stances properties are never actually in- 
ventoried in physical detail more often 
than for five or ten year periods, due to 
the time consuming nature of such in- 
ventories and in addition the lack of 
qualified inventory crew personnel. 


Replacement Problem 


The oil industry is being confronted 
daily with the necessity of providing re- 
placement materials for developed prop- 
erties that are on the marginal line be- 
tween profit and loss and abandonment. 
Many of these properties can be kept 
on economical production, for example, 
by reduction of fuel bills if size of power 
equipment was reduced and all surplus 
materials salvaged and sold or trans- 
ferred to other similar properties at a 
use value, resulting in mutual benefits to 
both properties. 

Therefore, it is the twofold purpose of 
this article to present procedures that 
will result in providing currently a veri- 
fication of fixed assets and a control of 
those materials now in place for their 
continued purposeful use or reuse in 
other areas and thereby eliminate need- 
less and costly calls upon the manufac- 
turer for items for replacement which 
could well be obtained or salvaged from 
present producing or temporarily aban- 
doned properties or facilities if proper 
records were maintained to readily iden- 
tify and locate same. 

It is believed that the foregoing infor- 
mation may be furnished to management 
more accurately and with the least cost 
from properly kept lease and system 








maps. These maps, in order to reflect 
physically and summarized totals of ma- 
terials on hand, should provide the fol- 
lowing information: 

1. Tubular goods 2” and over 
Derricks and masts 
. Tanks, Separators and Treaters 
Buildings 
Pumps (Not sub-surface) 


Power units 


NAW wD 


. Registered or serial numbered con- 
trolled items such as meters, ete. 
8. Fabricated and shop made installa- 
tions such as flow line manifolds 

9. Cattle guards 

10. Pipe fences 

It would be possible to maintain maps 
reflecting these material items that would 
also contain in addition detailed infor- 
mation pertinent to the terrain, altitude 
above sea level, roads, canals, rivers 
and also other companies’ lines crossing 
the lease. In brief this type of map would 
provide a geographic and material instal- 
lation picture of the subject lease which 
would take hours or days to obtain 
either from a physical visit or search of 
historical files. This type of map is gen- 
erally “to scale” and is prepared by a 
technical engineer sometime after the 
property has been developed and could 
easily result in considerable expense and 
may not be always currently up to date 
because of the expense involved in keep- 
ing it up to date. 

The map controls herein proposed are 
those developed as the property is de- 
veloped and are made possible by the 
efforts of the regular field operating per- 
sonnel and drafting or mapping depart- 
ments of the general office. Such maps 
are for the sole purpose of controlling 
materials, and for use in taking physical 
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You dont lead in sales for I7 years 





Wiar neavy-pury trucks offer the biggest value? 
The most exacting truck buyers in America have 





answered that one. 


You can find their answer by looking at reg- 
istration figures for new trucks with gross weight 
ratings of 16,001 pounds or over. 

Those figures show that International Trucks 
have been America’s largest-selling heavy-duty 
trucks for 17 straight years! 

A heavy-duty truck is a major investment. You 
can bet your bottom dollar that the men who buy 
them don’t give any line of trucks a vote of con- 
fidence like they’ve given International unless 
their profit and loss statements show them that 
it pays. 

But don’t think that International Trucks offer 
outstanding value in the heavy-duty field alone. 
There are 22 models of International Trucks plus 
1000 specialized variations to meet individual 
hauling requirements. Gross weight ratings range 
from 4,400 to 90,000 pounds. 





unless you lead in value! 





International Trucks have led in heavy-duty truck sales for 17 straight years! 


Trucks built to meet your specifications— No matter 
what model International Truck you buy, you get 
the basic values that have made International 
Trucks the largest-selling heavy-duty trucks in 
America for the past 17 years. 

You get a rugged truck unweakened by a sin- 
gle compromise with passenger car design. 

You get a long-lasting truck. More than half of 
all the Internationals built in the last 42 years 
are still on the job. 

You get a truck specialized to meet your par- 
ticular specifications; specified by a truck sales 
engineer who knows your business in terms of the 
demands it makes on trucks. 


See your International Truck dealer or branch. 


International Harvester Builds o 
McCormick Farm Equipment and Farmail Tractors j 
Motor Trucks and Industrial Power : 


Refrigerators and Freezers 


Tune in James Melton and “‘Harvest of Stars” 
NBC, Sunday afternoons 











INTERNATIONAL 





INTERNATIONAL HARVESTER COMPANY * CHICAGO 














TRUCKS 


FIRST IN HEAVY-DUTY TRUCK SALES FOR 17 STRAIGHT YEARS 
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inventories and to provide other related 
incidental information. 

The mechanics for the preparation of 
the map are few and are as follows: 

The original source record is the 
Property Inventory Plat (Figure 1). It 
needs to be no larger than 8% x 11 
inches in size. This form or one similar 
is to be prepared immediately upon the 
completion of an installation or material 
change made to a property. It is to be 
made by the foreman in charge of the 
property or by a clerk under his super- 
vision and direction. The information or 
data reflected thereon must be absolutely 
correct. The sketch of the installation or 
change does not necessarily have to be 
to scale but the directions, descriptions 
and footages must be accurate. Abbrevia- 
tions are used wherever possible such as 
O for oil, G for gas, V for vent and R 
for riser. Note the following important 
features reflected in Figure 1: 

1. Name of lease 

2. Lease location 





PROPERTY INVENTORY PLAT 
Blank 


J»D. Smith Lease __ 
sec P| 


LEASE, PLANT OR SYSTEM NAME 


DESCRIPTION OF WORK 


f= 











Pipe & Equipment 








> Qn 4 


$1 Comps 
Jil Compe = 
NAME OF COMPANY 


we 35 rane = 
re : — | T + ny Sat , 

Drill 2 Complete 7l-%quip to Pump-Instell Tank cattery : 

CHANGE LEASE INVENTORY MAP AND ACCOUNTING DEPARTMENT INVENTORY TO AGREE WITH Drermicy OFrice REeconDs as FoLLows 


{  IwsTALceo 


3. Location well No. 1 
4. Location of Tank Battery in rela- 
tion to well No. 1 

5. Summary of Equipment in agree- 

ment with material shown in sketch 

6. Date work performed 

7. Inventory plat number 

It will be noted this plat has been 
given the number 1-1 for convenience in 
this illustration. The first digit repre- 
sents the District, Area or Zone in 
which the property is located. The second 
digit represents the numerical sequence 
number for the plats as they are pre- 
pared. Any other system of numbering 
may be employed. 

The completed plat is passed to the 
mapping department where it is turned 
over to a draftsman who, since no map 
or record for this property is on file, 
obtains a number for a new map and 
proceeds from the information on the 
plat to prepare a map from which copies 
may be reproduced by a blue print ma- 
chine. Subsequent plats will be drawn 
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NORTH 
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west 
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to this map and plats placed on per- 
manent file for reference to support all 
changes or additions to the map. Blue 
prints are recommended instead of black 
and white prints or photostats or other 
types of maps because it has been found 
blue prints do not fade as rapidly as 
other kinds and also do not crack under 
constant handling. 


Completed Map 
Figure 2 (see page 42) illustrates a 
completed map of the property five years 
after it was started in Figure 1. This map 
should not be smaller than 18 x 24 inches 
in size. Note these pertinent features: 
1. Location and description of all wells 
and installations 
2, Summary of all major controllable 
materials 
3. Indicates 270 feet of 234-inch Line 
Pipe dead and subject to recovery 
4. Well No. 3 temporarily abandoned 
with the possibility of 310 feet of 
854-inch and 3140 feet of 54-inch 
casing to be recovered 
5. Also 200 feet of 23-inch line pipe 
junked in ground subject to re- 
covery or sale in place 


6. Date of last physical inventory 


~ 


Record of recent inventory plat cor- 
rections and date map corrected and 
summary verified or checked. 

This completed map contains all major 
controllable materials. Additional items 
such as valves and well head connec- 
tions, etc., may be shown and controlled 
if desired. 

For physical inventory purposes the 
map is to be used and items and foot- 
ages checked instead of listing of each 
item at time of inventory. In addition 
to eliminating the manual listing at time 
of inventory, its use will also speed up 
the inventory by readily locating all 
items to be inventoried and giving foot- 
ages that have been determined at time 
line was laid. To verify these footages, 
spot measurements are to be made only 
when deemed necessary. If listings are 
required, take off may be prepared by 
clerks per notations made on map by 
inventory man. 

This paper has been prepared to bring 
out the use of maps to facilitate the con- 
trol of materials and for this use only 
they are believed to justify to manage- 
ment their cost of preparation and main- 
tenance. But before closing, it is neces- 
sary to mention other uses where they 
would be invaluable, such as locating 
dead lines and surplus materials, their 
use in fields where personnel turnover is 
highest and also when the operations of 
a lease might change from one operator 
to another. 
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Venezuela. 


makes these Lane-Wells 
Products available throughout 














KONESHOT AND BULLET PERFORATING PACKERS 


Every new development in A large selection of packers 
and packer parts in stock at all 


perforating equipment and 
Petro-Tech branches. 


operating technique available 


AL in Venezuela with its intro- DRILLABLE BRIDGING PLUGS 
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weights are available at all 






rigid inspection and tolerances. 





Petro-Tech branches. 
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,MRACAS, D. F:., VEN BeeeeELA 
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inventories and to provide other related 
incidental information. 

The mechanics for the preparation of 
the map are few and are as follows: 

The original source record is the 
Property Inventory Plat (Figure 1). It 
needs to be no larger than 8% x ll 
inches in size. This form or one similar 
is to be prepared immediately upon the 
completion of an installation or material 
change made to a property. It is to be 
made by the foreman in charge of the 
property or by a clerk under his super- 
vision and direction. The information or 
data reflected thereon must be absolutely 
correct. The sketch of the installation or 
change does not necessarily have to be 
to scale but the directions, descriptions 
and footages must be accurate. Abbrevia- 
tions are used wherever possible such as 
O for oil, G for gas, V for vent and R 
for riser. Note the following important 
features reflected in Figure 1: 

1. Name of lease 
2. Lease location 





PROPERTY INVENTORY PLAT 


NAME OF 


LEASE, PLANT OR SYSTEM NAME J» D. Smith Lease 
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sec — rwe__39 
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DESCRIPTION OF woRK Drill] « Complete -l-Zquip 
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Pipe & Equipment | 


Blank Oil Compa 


to Pump-Instel] Tank Sa 


3. Location well No. 1 
4. Location of Tank Battery in rela- 
tion to well No. 1 

5. Summary of Equipment in agree- 

ment with material shown in sketch 

6. Date work performed 

7. Inventory plat number 

It will be noted this plat has been 
given the number 1-1 for convenience in 
this illustration. The first digit repre- 
sents the District, Area or Zone in 
which the property is located. The second 
digit represents the numerical sequence 
number for the plats as they are pre- 
pared. Any other system of numbering 
may be employed. 

The completed plat is passed to the 
mapping department where it is turned 
over to a draftsman who, since no map 
or record for this property is on file, 
obtains a number for a new map and 
proceeds from the information on the 
plat to prepare a map from which copies 
may be reproduced by a blue print ma- 
chine. Subsequent plats will be drawn 
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to this map and plats placed on per- 
manent file for reference to support all 
changes or additions to the map. Blye 
prints are recommended instead of black 
and white prints or photostats or Other 
types of maps because it has been found 
blue prints do not fade as rapidly ag 
other kinds and also do not crack under 
constant handling. 


Completed Map 
Figure 2 (see page 42) illustrates g 
completed map of the property five years 
after it was started in Figure 1. This map 
should not be smaller than 18 x 24 inches 
in size. Note these pertinent features: 
1. Location and description of all wells 
and installations 
2. Summary of all major controllable 
materials 
3. Indicates 270 feet of 234-inch Line 
Pipe dead and subject to recovery 
4. Well No. 3 temporarily abandoned 
with the possibility of 310 feet of 
85£-inch and 3140 feet of 5%4-inch 
casing to be recovered 
5. Also 200 feet of 23-inch line pipe 
junked in ground subject to re- 
covery or sale in place 
6. Date of last physical inventory 
Record of recent inventory plat cor- 
rections and date map corrected and 
summary verified or checked. 


~ 


This completed map contains all major 
controllable materials. Additional items 
such as valves and well head connec- 
tions, etc., may be shown and controlled 
if desired. 

For physical inventory purposes the 
map is to be used and items and foot- 
ages checked instead of listing of each 
item at time of inventory. In addition 
to eliminating the manual listing at time 
of inventory, its use will also speed up 
the inventory by readily locating all 
items to be inventoried and giving foot- 
ages that have been determined at time 
line was laid. To verify these footages, 
spot measurements are to be made only 
when deemed necessary. If listings are 
required, take off may be prepared by 
clerks per notations made on map by 
inventory man. 

This paper has been prepared to bring 
out the use of maps to facilitate the con- 
trol of materials and for this use only 
they are believed to justify to manage- 
ment their cost of preparation and main- 
tenance. But before closing, it is neces- 
sary to mention other uses where they 
would be invaluable, such as locating 
dead lines and surplus materials, their 
use in fields where personnel turnover is | 
highest and also when the operations of — 
a lease might change from one operator | 


to another. 
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DEPTH OF SQUEEZE ...6780 to 6800 feet. 

BOTTOM HOLE PRESSURE... approximately 1900 P.S.|I. 
TEMPERATURE...150°F.— MAXIMUM PRESSURE...3800 P.S.I. 
TIME CONSUMED... 2 hours, 45 minutes. 


Sixty sacks of Unaflo* Oil-Well cement 
were mixed, with a slurry weight of 16 
lbs. The pressure went up to 3800 p.s.i. 
and then broke back to 3000 p.s.i. A 
half-barrel was squeezed. Pressure broke 
back to zero. Operators picked up one 
joint, closed the rams and reversed cir- 
culation. A half-barrel of fluid cement 
was recovered. 

Then, operators started out the hole 
with the tubing. The break was found 
1850’ off the bottom of the tubing. At 
this critical point, it was found that the 
Unaflo cement was still fluid and pump- 
able after 2 hours and 45 minutes. It 


fell out of the tubing, as each stand was 
landed. 1850 feet of tubing were saved. 
The well was returned quickly to opera- 
tion. The tool pusher remarked that he 
could always rely on Unaflo even under 
the toughest conditions. 

Unaflo cement, with its delayed, post- 
poned, retarded set, does not stiffen pre- 
maturely. [t remains fluid and pumpable 
throughout the entire cementing opera- 
tion. And, as shown above, its retarded 
set allows ample time in emergencies to 
correct the cause of trouble. After re- 
tardation, it hardens normally to form 
an impervious seal. 





Send for this helpful free bulletin 


It gives you, in handy 
reference form, the many 
advantages of Unaflo. 
Practical case histories 
back up technical infor- 
mation with actual oil- 
well applications. Easy- 
to-follow diagrams illus- 
trate the sections dealing 
with various cementing 
operations. Get your copy of ‘‘UNAFLO 
Oil-Well Cement.’’ Write today to Universal 
Atlas Cement Company (United StatesSteel 
Corporation Subsidiary), Chrysler Build- 
ing, New York 17, N. Y. 

***UINAFLO” is the registered trade mark 

of the retarded oil-well cement manufac- 

tured by Universal Atlas Cement Company 
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7 Michel for a Friend 


Shell’s Motion Picture Program 


A NICKEL for a friend. 

That’s the bargain price Shell Oil 
Company is paying through motion 
pictures to gain good will for the oil 
industry. 

Shell’s 1949 motion picture program is 
budgeted at $250,000. With more than 5 
million persons certain to see the films 
this year, the per capita cost to the 
company will be less than 5 cents. 

The firm’s elaborate film program 
was inspired by the knowledge that (1) 
the oil industry must have better public 
understanding; and (2) that films offer 
an ideal medium for winning that 
understanding. 

A recent survey convinced Shell offi- 
cials that those who know least about 
the oil industry have the worst opinions 
of it. Conversely, they concluded, “Those 
who know you well, think well of you.” 

To acquaint the public with the indus- 
try, Shell and other companies have 
turned their public relations programs 
to all accepted channels of communica- 
tion—the press, radio, and motion pic- 
tures. That films carry a heavy share of 
the load is attested by the fact that 
Shell’s pictures were seen in 1948 by 
4,657,349 persons at 41,137 showings. 
Seven television showings raised the 
year’s total by another 251,000. In the 
first three months of 1949, the films were 
shown 16,584 times to a total audience 
of 1,437,174, which is much above the 
1948 period. Television audiences total- 
ing 2,042,000 saw 44 showings of the 
films in the first three months of this 
year. 

Shell’s long-time picture-making pro- 
gram gained impetus during World War 
II when it was noted that troops in 
training learned faster and retained more 
from motion pictures than any other 
educational technique. Motion pictures 
appeal to both the eye and ear, whereas 
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ENTERTAINING ENLIGHTENMENT of 
the public concerning the oil industry 
is the goal of Shell Oil Company's 
motion picture program, The program 
is budgeted at $250,000 for 1949-— 
a bargain price considering that the 
films will be seen by more than 5 
million persons, 











most other mediums command the at- 
tention of only one or the other. Film 
subjects are presented vividly, quickly, 
A motion picture in a 
room greater 


perhaps any other 


entertainingly. 
darkened, quiet invites 
concentration than 


educational medium. 


Ideas from Employes 


Shell’s films originate with ideas from 
employes. The best suggestions filter up 
to a policy-making committee drawn 
from top management. When the group 
approves a film suggestion, it assigns the 
job to the department that originated 
the idea, or, more often, to the Public 
Relations department. 

Several motion picture producers are 
invited to make bids and those offering 
the most attractive bids are paid a flat 
fee to prepare a story board, which is a 
detailed presentation of the film, done 
with drawings and script. The best 
story board wins the contract for the 
finished film. 

When the first print of the picture is 
completed, it goes back to the committee 
for changes. Then the necessary re- 
shooting is done and the final print is 
duplicated in quantity for distribution. 

The painstaking craftsmanship that 
goes into the films was illustrated in the 
making of “Prospecting for Petroleum,” 
the story of oil exploration, Utilizing 


Hollywood's animation 
nique, the picture production | 
almost six months. It runs about 23 

minutes and has 33,120 frames, each of | 
which had to be shot at least three | 


times to meet Technicolor requirements, 


newest tech- | 


Was in 


As many as 20 technicians and four 
cameras were required to film some 
scenes. 


To create its dramatic action, tech- 
nicians built a miniature wooden figure 
for each character, used these over and 
over again with different heads, arms 
and legs to depict various movements, 
and photographed each pose with a stop 
motion camera. Not only was it neces- 
sary to duplicate the complexities of 
the human figure in miniature models 
from two inches to a foot high, but the 
miniatures had to be historically ac- 
curate. The model of George Bissell, for 
instance, was made from an old tintype 
found in an early history of the oil in- 
dustry. It is authentic to the very but- 
tons on his frock coat and the length 





of his sideburns. 

Along with the that 
goes into the films is one other priceless 
entertaining enlighten- 
alone the desire to 


technical skill 


ingredient for 
ment. It 
learn more about the oil industry or to 
view sprightly and colorful miniatures 
on the screen that attracted nearly 5 
million persons last year. The other in- 
gredient in the recipe for winning friends 
through films is sparkling dramatization. 
A public that might be indifferent to a 
bald recounting of the money, toil and 
time that have been spent in the search 
for oil is entertained and impressed by 
these same facts as presented in the film, 
“Prospecting for Petroleum.” Depicting 
the industry as big, colorful, vital, it 

traces mankind’s interest in petroleum : 
deposits from the days of ancient Baby- 
lon to the bringing in of the first com | 


was not 
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RIGHT: Cameramen prepare to 
shoot a medicine show scene in the 
Shell film, “Prospecting for Petro- 
leum,” which tells how oil was 
formed and dramatizes man’s 
search for it down through the ages. 
Filmed in Technicolor, “Prospecting 
for Petroleum” makes use of Holly- 
wood producer George Pal’s unusual 
animation technique, showing scien- 
tific aspects of oil exploration hith- 
erto difficult to picture. 
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LEFT: Keeping track of the hun- 
dreds of prints which pass in and 
out of the film libraries every week 
is no easy job. To do it, bookings 
are recorded in a Kardex file system 
and the whereabouts of each film is 
always known. Here a film techni- 
cian at one of Shell’s four libraries 

i ‘ Se is checking the file to see what film 
neta . : a will be available for showings on a 
A stop | certain date. 
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rly > | Shell’s libraries inspects a film, 

er in checking for breaks and sound be- 

-jends fore cleaning and returning it to 

the racks, ready for the next show- 

ing, Any responsible group equipped - 
to a with a 16 millimeter sound pro- = 
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mercial oil well in 1859. From this point, 
through its lively three-dimensional 
miniatures, its color and music, the film 
takes up the science of oil exploration, 
showing how it advanced from the days 
of playing hunches to the employment 
of amazing devices for “seeing into the 
ground.” 

At no time does the film stray from 
Shell’s purpose of giving an authentic 
and understandable account of the petro- 
leum industry at work, but nowhere does 
it resort to stuffing tasteless facts down 
the audiences’ throats. Every morsel of 
information is sugar-coated with ro- 
mance and drama. 

Once completed, the films must be 
“sold” to the public, which is no small 
task because of the limited mediums for 
promotion. 

Perhaps the most successful piece in 
building Shell’s film audience is the 
catalog, which is sent free to anyone 
inquiring about the program. The cata- 
log begins with an invitation to borrow 
the films, then describes each picture 
with pungent brevity and accompanying 
color illustrations, and winds up with a 
motion picture request form, complete 
with directions for ordering films. 

Not with 
among the adult public, Shell’s promo- 
tion takes dead aim at the future genera- 
tion. Schools are encouraged to borrow 
the films, and to make sure that the 
youngsters retain what they learn of the 
oil industry, a teacher’s manual has been 


content winning friends 


prepared on the newer films for class- 
room use. 

So thorough is the manual that teach- 
ers of science, history and social studies, 
English, geography and art may all find 
in it test questions and suggestions for 
essays on the oil industry and the film 
just viewed by students. 

For classroom use there is also a four- 
color wall chart on the newer films and 
booklets describing techniques used in 
making the films. 

For audiences beyond the classroom, 
Shell has prepared “stuffers” for direct 
mail promotion among thought leaders 
throughout the country. 


Four Film Libraries 


To distribute the films, Shell has set 
up libraries in San Francisco, Houston, 
Chicago and New York, each serving a 
designated segment of the U. S. Each 
library has from ten to 100 prints of 
each film, as well as a Kardex filing 
system, by means of which librarians 
can tell at a glance whether a print is 
in the office or on loan, and when it is 
to be shipped out or due to return to 
the library. 

After each showing the films are in- 
spected and, if necessary, repaired. After 
every fifth showing, each film is cleaned 
and checked for sound. 


Any responsible, organized group 
equipped with a 16 millimeter sound pro- 
jector is eligible to borrow a film on con- 
dition the return postage is paid and that, 


after the showing, an attendance card jg 
filled out and enclosed. ; 

Occasionally, if a film is requested by 
a group near one of the film libraries 
Shell provides not only the film but also 
a projectionist. In such cases, Shel] ‘. 
apt to send a speaker who talks briefly, 
about the film being shown and about 
the motion picture program in genera] 

Some prints are placed on permanent 
loans with such organizations as visual 
aid and film libraries, visual education 
departments of large school systems 
universities, and state departments of 
public safety. 

On such loan are more than 30 prints 
of “Screw Drivers and Screw Jays” 
made to combat the bad traffic manners 
which cause accidents and endorsed by 
The National Safety Council the Inter- 
national Association of Chiefs of Police. 
and other safety groups. This film ranked 
first in popularity among Shell’s pictures 
last year, followed by “Prospecting for 
Petroleum,” first in the “This Is Qj]” 
series, most recent and outstanding films 
in Shell’s collection. Two others in the 
series—‘“ Birth of an Oil Field” and “Re. 
fining for Energy”—have been produced, 
and three others covering transportation, 
research and marketing will complete a 
full presentation of oil industry oper- 
ations from field to customer. This 
series, plus other public relations films, 
are all suited for educational, church, 
civic and industrial groups. 

For employes, Shell has a numbes of 
training films on such subjects as dealer 
procedure and safety. 





LEFT: Scene from “Prospecting for Petroleum.” 


RIGHT: A geologist explains the route oil takes after it leaves the well in this still from Shell’s “Birth of an Oil Field.” 
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Magnolia Petroleum Company’s Eugene Island No. 51 off-shore 
drilling foundation built in record time at record saving. 
In these days of spirited competition, The Erwin-Newman Company with its 
speed and efficiency are imperative for experienced engineers and efficient off- 
profitable and successful operation. The shore construction equipment will design, 
Erwin-Newman Company cognizant of fabricate, and erect foundations for you 
, or build according to your design and 
these factors proved their already known poss : 
sista leti , specifications. If you are planning off- 
ability by petit «: eting Magnolia Petro- shore drilling foundations, call the 
leum Company's Eugene Island No. 51 Erwin-Newman Company. One of their 
off-shore drilling foundation in record experts will gladly discuss your problems 
time and at a tremendous saving to the with you. His experience and proved 
client. ability may save you time and money. 
P. O. Box 1308 HOUSTON 1, TEXAS Linden 8186 
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In Secondary Recovery 


a operation of oil fields is 
synonymous with conservation of oil 
Future national safety depends in large 
part on the adequacy of crude reserves 
and ability to reduce them to possession 
when emergency arises. Much more 
consideration, therefore, should be given 
to measures of conservation and estab- 
lishment of practices which will insure 
the maximum recovery of oil from 
reservoirs. Heading the list of 
practices are secondary recovery and 
unitized development and operation. 

Undoubtedly, there are many oil pools 
in the U. S. with secondary recovery 
possibilities which will be abandoned 
without application of secondary meth- 
ods because of diversified ownership 
and unwillingness of any one operator 
to take the sole risk of the capital ex- 
penditure required to prove or disprove 
the feasibility of such methods. 

About 20 years ago the organization 
of drilling units for spreading the cost 
of exploration of wildcat acreage was 
instigated and has enjoyed increasing 
usage until today it has become an ac- 
cepted practice and has been a very 
important contributing factor in the 
development of the nation’s oil reserves. 
The operators of leases in pressure-de- 
pleted fields could well consider applica- 
tion of secondary methods in the same 
light and pool their interests for a joint 
test of secondary possibilities, thus 
sharing the risk and benefits attendant 
upon such a venture. 


such 


Early Operations 

In certain areas, unitization of leases 
for the purpose of applying secondary 
methods has become prevalent. It is 
notable that one of the first major 
unitized operations in the U. S. was 
effected for the sole purpose of secon- 
dary recovery development. This was 
the Delaware Extension Pool of Nowata 
County, Oklahoma,’ which was unitized 
by I. L. Dunn and J. O. Lewis in 1926 
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UNITIZATION OF leases for the pur- 
pose of applying secondary recovery 
methods has become a prevalent 
practice in various areas and is rec- 
ommended for other districts, There 
are many oil pools in the U. S. with 
secondary recovery possibilities 
which will be abandoned without ap- 
plication of secondary methods be- 
cause of diversified ownership and 
unwillingness of any one operator to 
take the sole risk of capital necessary 
to determine feasibility of such meth- 
ods. Operators in such pressure- 
depleted fields should pool their in- 
terests for joint test of secondary 
possibilities, thus sharing the risk 
and benefits of such venture. 


after two years of efforts. These men 
were instrumental in development of 
the “Marietta” process by which gas 
repressuring was then known. In this 
instance, unitization was accomplished 
by formation of a new company to 
acquire operation of leases comprising 
approximately 4000 productive acres 
which were at their economic limit of 
profitable operation. Owners of the 
leases accepted stock in the new com- 
pany in proportion to the daily produc- 
tive capacity of the leases. A centrally- 
located repressure plant was built to 
serve the entire acreage and results of 
gas injection were soon apparent in 
several-fold production increases. The 
venture has been highly successful. 
Recognition of the benefits to be de- 
rived from the pooling of interests for 
application of secondary methods is 
responsible for 15 unitized projects in 
the Bartlesville “shoe string” sand pools 
of Greenwood County, Kansas. These 
pools, at 2000 feet in depth, were dis- 


Earlougher Engineering Company, Tulsa 


covered in the early 1920's, and by 1936 
when the first unit was formed, the pro. 
duction per well had decreased to about 
two barrels daily. The first four units 
were formed for gas repressuring actiy- 
ities, but the 11 units formed since 1942 








have been for the application of water. | 


flooding. 


These units comprise a total produc. | 


tive area of approximately 6200 acres 
Production without secondary recovery 
would be about 650 barrels 
comparison to the actual production of 


daily in 


7000 barrels daily, with as yet only a 
minor portion having been developed | 


for water-flooding. There is an average 


of 5% partners in each unit. Equities | 


were determined by three factors: accu- 
mulated production, number of wells, 
and current daily production, with equal 
weight generally given to each factor 


Benefits of Unitization 


As an example of the benefits of unit- 
ization the instance is cited of one pool 
in the Greenwood County area, compris- 
ing approximately 700 productive acres, 
in which the working interest was en- 
tirely unitized, with eight operators 
participating. This unit was completely 
developed for water-flooding over 4 
period of three years with 79 new wells 
drilled, water supply developed, and sur- 
face pumping equipment, lead lines, and 
tank batteries totally replaced. Because 
of the unit operation the amount of new 
capital required for the entire develop- 
ment averaged only $23,000 for each 
partner, This sum would have drilled 
only three input wells for each partner 
under individual operation. Annual pro- 
duction of this unit for the year 194 
was as high as any previous year if 
the pool’s history, even considering the 
flush production period following dis 
covery of the pool in 1922. 

Advantages of working interest unit- 
ization are listed as follows: 

1. Spreading costs of engineering it 
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vestigation, core testing, and pilot flood 
operation. 

2. Reduction of 
drilling and construction. 

3. Better equipment prices by quan- 
tity purchasing. 

4. Permits standardization of equip- 
ment and attendant reduction of replace- 
ment and standby equipment inventories. 

5. More efficient use of labor due to 
larger operation. 

6. Elimination of duplication in water 
or repressure plants resulting in lower 
investment and operating cost per barrel 
or per Mcf capacity. 

7. Cheaper power rates. 

8. Reduction in well servicing equip- 
ment and more efficient use of operating 
personnel. 

9. Location of central plant at most 
advantageous site in pool. 

10. Elimination of duplication of ad- 
ministrative, legal, accounting, super- 
visory, district engineering and camp 
expenses. 


contract rates for 


11. Permits operation with the benefit 
of advice and experience of the com- 
bined talents of all the partnership in- 
terests. 

12. Increased recovery by operation 
to lower economic limit and develop- 
ment of “leaner” areas by reason of 
lower operating and development costs. 


Additional benefits to the operators 
resulting from unitization of royalty in- 
terests under the working interest unit: 


1. Consolidation of tank batteries with 
accompanying reduction in investment 
in tanks, stairways and walkways, road 
construction, site damages and grading, 
oil treating facilities, and pumps neces- 
sary to return the produced water to the 


reduction of operating expense in labor 
for operation of batteries and mainte- 
nance of batteries and roads. 

2. Well spacing, location of injection 
wells, and fluid movement control can 
be applied to obtain the full benefit of 
operation of the pool without the re- 
striction of respecting property lines. 

3. Higher oil gravity possible by oper- 
ation of a central tank battery. Even 
though the gravity increase may not 
command a higher crude price, an in- 
crease in oil volume of approximately 
21%4 percent is obtained for each one 
degree API gravity increase. 


Royalty Owner’s Advantages 


Advantages to the royalty owner: 

1. Assurance that secondary recovery 
methods will be applied. 

2. Increased income resulting 
lower economic limit of operation. 


from 
3. Development of “leaner” acreage 
because of lower development cost. 

4. Recovery of the maximum amount 
of oil along lease boundary lines. 

5. Improvement in gravity and vol- 
ume of the oil. 


Equity Factors—Working 
Interest Units 

In establishment of ‘percentage partici- 
pation in a working interest unit for 
secondary recovery there is no set of 
factors or standard formula which can 
be applied universally. Factors which 
may be fair in some pools may not be 
applicable in others. The proper approach 
to determination of equities is the selec- 
tion of the factor or combination of 
factors which will accurately 
represent the future value of the indi- 
vidual leases in a secondary program. 
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possibie, easily understood, and readily 
obtainable. ; 

Some of the more commonly sug. 
gested factors are oil-in-place, recover. 
able oil content, accumulated oil prodyg. 
tion, acre-feet of pay sand, Productive 
number of wells and Current 
daily production. Certain of the factors 
which are readily obtainable in som. 
pools may not be usable in others én 
to incomplete records. The first fiy. 
factors are each indicative of relatiye 
secondary recovery reserve of leases 
The last two factors represent othe; 
elements of lease value. Any one of the 
first five may serve alone as the basis 
of equity determination or in combina. 
tion with one or both of these last two 


acreage, 


A discussion of the application of the 
various factors follows: 


1. OIL-IN-PLACE: In pools where 

saturation data obtained by core 
analysis is representative of the actual 
oil saturation of the reservoir an ojl-in. 
place figure can be determined, Ip 
reservoirs where representative oil sat. 
data 


oil 


unobtainable due to 
flushing of cores but a fairly accurate 
connate water value can be obtained by 
with oil-base fluid, the oil-in. 
place can be calculated if data are ayail- 
past oil 


uration are 


coring 


able on production and oi 


shrinkage due to release of gas from | 


solution. 


This method 
exploratory expense which some oper- 
ators in the pool might be reluctant to 
incur before the feasibility of secondary 
recovery is adequately tested. 

2. RECOVERABLE OIL: This isa 
refinement of the oil-in-place factor and 
involves usage of a_ residual-oil-after- 
flooding figure as well as a minimun- 
floodable-permeability value. It can be 
used only where oil saturations of cores 
condi- 


involves considerable 


are representative of reservoir 
tions. For instance, in a certain pool to 
be unitized for water-flooding, recover- 
able oil might defined the oil 


content in excess of the content repre- 


be as 
sented by 25 percent of the pore space 
in sand sections having permeability 
greater than 10 millidarcys, thereby ex 
cluding the oil content which may be 
expected to remain in the reservoir after 
flooding. The oil content of zones hay- 
ing low saturations such as gas caps of 
water encroached sands are _ thefeby 
eliminated from the equity calculation. 


3. ACCUMULATED OIL 


type pools, this is a measure of the rela 


PRO: | 
DUCTION: In gas-expansion-depletion 





tive reservoir pore volume of individual | 


leases and criterion of the 
available by secondary methods. The 


past production of areas subjected t 


reserve | 


edge water encroachment or abnorma | 


drainage will require separate consider | 


ation. 


4. ACRE-FEET OF PAY SAND 
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Such information is usually readily ob- 
tainable from well logs and is an ac- 
ceptable basis if porosities and connate 
water contents are considered fairly 
uniform over the pool. Gas caps and 
water encroached areas should be ac- 
corded special treatment. 

5. PRODUCTIVE ACREAGE: This 
is easily determinable but does not give 
weight to sand thickness. In the absence 
of data on the previous four factors it 
can serve as a measure of reserve. 


6. NUMBER OF WELLS: This 
factor gives weight to lease salvage 
yalue which may be considerable in the 
deeper areas where several strings of 
casing are employed. In the shallow 
areas drilled 30 or more ye&drs ago the 
salvage value of a well is usually negli- 
gible. Where existing wells are to be 
abandoned and all new wells drilled in 
the proposed secondary recovery pro- 
gram, this factor will have no import on 
the future value of the lease. In in- 
stances where the old wells are to be 
used, this factor exacts a penalty of the 
operators who have abandoned wells 
that will have to be redrilled by part- 
nership funds. 

7, CURRENT DAILY PRODUC- 
TION: This is an index of the earning 
value of a property and serves as a 
stabilizing factor to protect a high in- 
come property from excessive loss of 
revenue prior to obtaining production 
increase should the other factors used in 
the unitization formula be less favorable. 
Where production is artificially stim- 
ulated or is otherwise out of proportion 
to the estimated reserve, provisions may 
be made to allow each partner to retain 
his own production until his proportion 
of the total production calculated on his 
percentage interest exceeds the produc- 
tion of his individual lease at the time 
of unitization. 

It should be possible to select from 
the preceding list the factors most ap- 
plicable to any particular pool, keeping 
in mind those factors which will be 
most readily acceptable and least con- 
troversial. 


Equity Factors—Royalty Units 

All of the factors involved in determi- 
nation of working interest units are 
adaptable to royalty interest units with 
the exception of those which allow 
credit for value of equipment. The 
royalty owner is usually not too well 
versed in problems of oil production 
and may be skeptical of any unitization 
plan which would cause immediate de- 
crease of his monthly royalty check. For 
this reason the simplest factor would be 
current daily production. 

Nine secondary recovery projects in 
Greenwood County, Kansas, have either 
partial or complete royalty unitization. 
These units were formed using the 
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equity basis. Such equities, in this area, 
agree quite closely with the working 
interest equities calculated on the three- 
factor basis. 


In the Coody’s Bluff area of the 
Nowata, Oklahoma pool, royalty in- 
terests were unitized over an area of 
430 acres using the factor of oil-in-place 
exclusive of the oil in those portions of 
the sand having horizontal permeability 
of less than 10 millidarcys. Nine core 
analyses were available for determina- 
tion of equities which were calculated 
from a contour map drawn on oil 
content. 


Operating Agreement 

The working interest units function 
under an operating agreement which 
follows in general form the Unit Oper- 
ating Contract (Committee Form) which 
is contained in the Handbook on Unit- 
ization of Oil Pools’ issued by the Mid- 
Continent Oil & Gas Association in 
1930. 

After partnership interests have been 
established to the mutual satisfaction of 
all parties, titles are exchanged, exam- 
ined, and requirements satisfied, if 
necessary. Unitization is then accom- 
plished by assignments of leases by each 
party to the other parties to the end 
that each of the participants will be 
vested with an undivided interests in 
all the leases and equipment thereon in 
the unitized area. The agreement can be 
terminated only by unanimous consent 
of all parties; however, any party may 
at any time dispose of his interest, with 
the other parties having first option on 
the right to purchase. 


of an operating or advisory committee 
comprised of one representative of each 
partnership interest with voting power 
proportional to ownership percentages. 
A committee vote of some majority. in- 
terest, such as 60 percent, is required to 
be binding on all parties. The majority 
requirement is usually so regulated that 
the vote of two or more interests is 
necessary to constitute a majority. The 
operating committee has the power to 
substitute and replace the operator with 
another of the interested parties if such 
procedure ever becomes desirable. Other 
functions of the committee consist of 
approving or disapproving expenditures 
in excess of some specified sum and dis- 
position of surplus materials and equip- 
ment. A schedule of standard accounting 
procedure, Mid-Continent Committee 
Form 2-B, is attached to and made a 
part of the operating agreement. Pro- 
visions for allocation of overhead and 
district expense are included in the 
schedule. Partners are furnished 
monthly an itemized statement of ex- 
pense and a report of operations which 
includes production and input data, well 
tests, and items of general interest. 


State Recognition of Unitization 
Principles 

The principles of unitization and their 
benefits in conservation practices have 
been recognized by various state regu- 
latory bodies. 

The Oil and Gas Conservation Law, 
Act 105, enacted in 1939 by the Arkansas 
General Assembly authorized the estab- 
lishment of units for the development 
and operation of pools when such were 
made in the interest of conservation, 
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Hewitt Oil Suction and Discharge Hose is faster- 
flowing, safer, more dependable. This smooth-bore 
hose is 10% lighter in weight than rough-bore 
hose and is far easier to handle. Its smooth, oil- 
resistant inner tube resists deteriorating effects 





eer te 


the derrick 


Hewitt Rotary Drilling Hose 
cuts your operating costs. 
That’s because it brings you the strength of steel 
_ and the flexibility of rubber. It is specially built 
» ‘for today’s higher drilling pressures. It is tough 
—s to resist scouring drilling muds... yet it’s 
cible enough to stand constant bending. 
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At the refinery 


of petroleum products and minimizes frictional 
drag. High-tensile wire reinforcement, imbedded 
in rubber, prevents expansion under pressure or 


collapse under suction. Special Hewitt curing 


process will not allow the tube to break loose. 








Hewitt Tank Car Hose 
speeds your bulk movement 
roducts. Its all-synthetic, oil-re- 
sistant tube and cover make it ideal to use where 
the inside and outside of your hose are in contact 
with gasoline or oil. Its smooth-bore tube assures 
you fast flow under pressure or suction. 


of petroleum 
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they rely on Hewitt Hose engineered 


to meet their specialized needs 


Whatever the job may be, 
you can always depend on 
Hewitt Hose to give you the 
utmost in performance. 


You see, the complete line of 
special-purpose Hewitt Hose 
is engineered and manufactured 
to meet your exact needs. 


Your investment in Hewitt 
Hose is safeguarded by the 
constant practice of: 


Continuous research. It is no 
mere chance that Hewitt has 
brought you so many “firsts” 


in hose design and construc- 
tion. It is the result of long 
and constant research by ex- 
pert Hewitt technical men. 


Careful testing. Hewitt engi- 
neers are always giving Hewitt 
Hose exhaustive tests to make 
sure that it measures up to 
your every need. 


Field service. Trained engineers 
in the field help you select the 
right Hewitt Hose for your 
particular job. These men 
keep Hewitt informed of your 
changing needs, too. 


— 








HEWITT OFFERS THE OIL INDUSTRY A 


COMPLETE LINE OF SPECIAL HOSES 





For drilling: 


Rotary Drilling Hose 
Flexible Vibration Hose 
Mud Pump Suction Hose 





For refining: 


Oil Suction and Discharge Hose 
Sea Loading Hose 

Barge Loading Hose 

Fire Hose 

Flue Cleaning Hose 

Steam Hose 





For distributing: 


Tank Car Hose 

Tank Truck Hose 

Fuel Oil and Distillate Hose 
Gasoline Pump Hose 











Also Propane-Butane Hose for all types of service 


HEWITT HOSE for the OIL INDUSTRY 


HEWITT-ROBINS 


HEWITT RUBBER DIVISION, 


tt-Ro 





At the truck Hewitt Fuel Oil and Distillate Hose 


saves you time and trouble 





Mt 





the pum 


BUFFALO 5, N. Y. 


INCORPORATED 





Hewitt Gasoline Pump Hose 
resists the destructive effects of 





in delivering fuel oil or gasoline under pressure. 
Its carcass is especially compounded for that type 
of service. And its cover resists abrasion, weather- 
ing, and the rotting action of oil and gasoline. This 
hose is light and flexible for easy handling, too. 
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gasoline . ... will not discolor your fuel. Has a 
smooth bore for speedy flow of fuel. Stays flexible 
even in coldest weather. Multiple plies of extra’ 
strong braided cord . . . bonded with synthetic 
rubber .. . resist crushing, pulling or expansion. 
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subject to approval of the Oil and Gas 
Commission. The Jones Sand Unit of 
the Shuler field, Union County, 
Arkansas,» *." was approved by the 
Commission when the royalty agree- 
ment had been executed by owners of 
75 percent of the royalty interests. 
Eventually, practically 100 percent of 
the royalty owners signed the agree- 
ment. 

The Louisiana Department of Conser- 
vation, by authority of the power dele- 
gated to it under Act 157 of the 1940 
State Legislature issued orders to make 
unitization effective in the distillate 
reservoirs of the Cotton Valley® and 
Erath fields and in two separate oil 
reservoirs in the West Tepetate pool" 

owners of a major 
working and royalty 


petition of 
the 


upon 
portion of 
interests. 
Oklahoma’s Unitization Law, House 
Bill 339, passed in April, 1945, provides 
specific regulations for procedure in ac- 
complishing unitization and is a far 
reaching step in the advancement of 
conservation practices. Upon petition of 
lessees of 50 percent or more of the area 
of the common source of supply sought 
to be unitized and presentation of a plan 
of equitable unitization, the Corporation 
Commission will grant a hearing, and, if 
such plan is found to be in the interest of 
conservation, will enter an order creat- 
ing the unit. If lessees owning 15 percent 
or more of the area embraced by the 
Unit file written objection to the plan 
within a period of 60 days after the 
not be 


order is entered the unit will 
created. 
House Bill 339 excludes pools in 


which secondary recovery methods are 
being applied and also those which were 
discovered more than 20 years prior to 
the effective date of the law. Thus, unit- 
ization must continue to be entirely 
voluntary in the older Oklahoma pools; 
however, the groundwork is established 


for facilitating future secondary methods 
in the more recently discovered pools. 
The Commission has authorized and 
approved creation of six units under the 
unitization law. 


Cooperative Agreements 

Cooperative agreements between lease 
owners for simultaneous prosecution of 
secondary recovery efforts have been in 
general use for a number of years. Such 
consist mainly of agreements concerning 
the placement of injection wells along 
lease boundary lines with provisions 
governing the volumes to be injected 
thereto and, in instances, providing for 
supply of the injection medium from a 
plant or system of one of the operators. 

Such mutually beneficial contracts, 
while commendable, contain only a 
minor semblance of the elements of cost 
savings that characterize a completely 
unitized effort. There is still consider- 
able duplication of items of develop- 
ment and operating cost. 

These agreements are generally de- 
pendent for enforcement only on the 
faith of the signatory 
management or 


good will and 
parties. A change in 
economic viewpoint of one or another 
of the parties may have a marked effect 
on the workability of the agreement. 
Under unitization the will of the major- 
ity, which should, by the law of aver- 
ages, be the best policy, will prevail] in 
governing the policies of development 
and operation. 


Conclusion 

The benefits and workability of unit- 
ization have been discussed. It may be 
difficult for operators to relinquish 
personal supervision of their leases. This 
is a recognizable inherent American 
trait, particularly in the oil industry 
which was fostered in a strictly com- 
petitive economy with the law of cap- 
ture the only rule for guidance. It is 








group. 
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W. A. HEATH graduated from the University of Pittsburgh in 1929 with 
a B.S. degree in Petroleum Engineering and obtained his 
early experience in secondary recovery in Pennsylvania. 
In 1936, he became associated with Phillips Petroleum 
Company at Bartlesville, Okla., and was active in devel- 
opment of water-flooding operations in northeastern 
Oklahoma and eastern Kansas. He was made assistant 
division superintendent in 1938 and chief water-flooding 
engineer in 1940. In 1946, he resigned from Phillips to 
become associated with Earlougher Engineering, Tulsa, 
petroleum consultants specializing in water-flooding and 
secondary recovery operations. He is chairman of the 
Te Mid-Continent District API Secondary Recovery Sub- 
Committee and chairman of the Kansas‘Oklahoma Water Flood Operators 
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likewise understandable that each oper. 
ator considers his leases and equipmen 
to be of greater value than his neigh. 
bors’ and believes his equity should be 
altered to this Suc! 
objections, when viewed realistical} 


reflect situation, 
are usually of minor importance in com. 
parison with the benefits which would 
be obtained under unitization, particy. 
larly if the stripper operation is margina 
and the prospects of continued prof. 
able operation under existing methods 
are unfavorable. 

Most of 


are 


operators in 
pools that 
have potential value for secondary re. 
covery but many are waiting for im. 
proved recovery methods or proof of 
the feasibility of the process in their 
own particular pool. The merits of suc} 
are understandable 


the Stripper 


aware their properties 


course of action 
however, in the old fields each succeed. 
ing year brings its increasing toll oj 
casing failures, allowing upper waters t 
intrude into the producing formation ; 
the well is not repaired immediatel 
The history of water flooding is replete 
with instances in which such encroach- 
ment prior to application of 
flooding is detrimental to recovery oj 
oil. In producing wells the existence of 
casing leaks may be readily determined 
but on shut down wells, which are 
numerous in all stripper areas, casing 
leaks may not be found for several 
months and irreparable damage done i 
the meantime. The possibility of losses 
while waiting for more favorable condi- 
tions may far outweigh the advantages 
that th 


planned 


It is advisable therefore, 
operator of stripper leases take inven- 
tory of his assets in potential secondary 
reserves and discuss the matter with 
other operators in the pool to the end 
that a joint venture be worked out for 
application of secondary methods. Onl) 
by unified effort will the maximum re- 


covery and profit be realized. 
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CHIEF Paraffin Solvent 


(Patent Pending) 


Now is the time to prepare against cold weather by removing the 
paraffin from the tubing in both pumping and flowing wells, lead 
line and tank bottoms by using CHIEF Paraffin Solvent. Again and 
again and again we have been told that OUR Paraffin Solvent is 
the best and that it DOES increase production. 


ABSOLUTELY GUARANTEED IF USED AS DIRECTED 





“Chief of All’ 


Copyrighted 1947 by The Indian Chemical Company, Registration No. K 12225 


Manufactured by 


The Indian Chemical Company 


Distributed by 


GLOBE SALES COMPANY 


704 VIRGINIA AVE. WICHITA FALLS, TEXAS P. O. BOX 193 
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The Foreman’s Responsibility in 


By RICHARD PETERS 





Ahr 






Regional Employe Relations Manager, Humble Oil & Refining Company 


ilies EN who are studying the em- 

















ties are under practical and competent 
ploye indoctrination function for the first GOOD EMPLOYE relations and effi- direction. A foreman’s managerial func- E 
time find it is work they have been do- cient operations are the rewards to tions of planning, organizing, directing, 
ing for years in the normal performance be expected by managers and fore- coordinating, and controlling can be 
of their supervisory duties, The subject men from well planned and executed made easier through the use of a well- 
can be segregated for the purpose of programs of employe indoctrination. planned indoctrination program princi- 
study, but for the purpose of operations Managers need to recognize their pally because of the effect of the pro- 
it should be left as an integrated part indoctrination function in their organ- gram on the employe in creating in him 
of the foreman’s total employe relations ization, and foremen have the re- a receptive attitude toward supervision 
function. sponsibility of recognizing it in deal- Under some conditions a simple indoc- | 
tenet defaition of indoctrination ing with their work groups. trination program will accomplish the 
includes the teaching processes applied This article was prepared for The objective faster and with more _ perma- | 
to any employe, old or new, who is Texas Manufacturers’ Association’s nent results than an elaborately designed | 
making a personal adjustment to a new Foremen and Supervisory Institute, program, Managers or their staff assist- 
job or to a new situation in an estab- Southern Methodist University, 1948- ants who design indoctrination proce- 
lished job. Some authorities hold that 49. dures need to aim their efforts directl 
employe indoctrination is a continuing at the objective of giving employes in- 
function that exists as long as any ad- formation in such a way that it will b 
justments are to be made. Others center 7. Maintaining employe morale. understood and retained. 
their thinking around the adjustment at 8. Lowering labor turnover. Managers and foremen who study cm: 
the time of employment. This limited 9. Creating incentive. ploye indoctrination will find that it is 
interpretation is more properly called an activity that has been going on in 
“induction.” A foreman’s interest centers The incentive for work created during their company and in their small work 
primarily around the induction and early an employe’s introduction to the com- groups for a long time. For a number | 
indoctrination periods of employment. pany will pay larger and more lasting of years employes have been getting bs 
The induction phase of indoctrination dividends to the company and the new _ started on their jobs and have been mak- a 
affords a company its initial opportunity ¢mploye than the monetary type incen- ing personal adjustments to new work be 
to create proper attitudes and impres- tive if the information used in creating situations, In some cases the adjust: 
sions in an employe. Employe relations iS factual. Over-emphasis on promo- ments are well planned and occur with: 
influences take over from public re- tional opportunities, earning possibilities, minimum of confusion to the employe 
lations the job of creating attitudes and security, and the “one big family” ap- In other cases an observer can find evi: | 
impressions when application is made Proach to incentive is not good indoctri- dence of the “left handed monkey | 
for employment. nation and inevitably results in a post- wrench” and “sky hook” days. Som 
Under competent direction an employe induction disappointment that becomes employes learn the hard way just as | 
indoctrination program can be used as evident in employe morale and in pro- their foreman did years ago. Some Su 
a iaamlaaid fame duction costs. Most employes seeking pervisors use sink-or-swim indoctrinatio! 
work would rather join a progressive methods because they consider them: | 
1. Reaching a normal productive level industrial organization than “one big selves living examples of the success of 
quickly. . family.” that type of personal adjustment. Smart | 
2. Establishing receptiveness to train- The most immediate result of a good managers and foremen are planning their 
ing. program will be evident in good human indoctrination activities because they cal 
3. Creating an initial proper relation- relations. Industrial managers have _ see the results in increased production 
ship between worker and foreman. learned that the small amount of money and reduced costs. Tor 
4. Influencing inplant human relations. spent on establishing good human re- A well-planned program outlines the ste 
5. Reducing production costs. lations always results in a profit for the subjects to be included, the methods te ele 
6. Reducing training costs. company if the human relations activi- be used, and places the responsibility tru 
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How petroleum progress helped 
develop a new type of 


power 


Modern Diesels like 
these six 12-cylinder 
giants installed in a 
power plant at Mex- 
ico City develop 8650 
hp. each. 





Today Diesel engines are largely supplanting 
steam on the railroads. Giant Diesels develop 
electricity, power ships. Lightweight Diesels power 
trucks, buses, contractor's machinery and other units. 
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The world’s first commercially applied Diesel 
engine, built by Adolphus Busch in St. Louis 5] years ago. 


Eliminating spark plugs and carburetor, Dr. Diesel in 1892 
patented an internal combustion engine designed to run on cheaper, 
heavy fuels. But years of research were needed to make the idea 
practical. Engineering research had to find ways to reduce weight 
and solve the difficult problem of injecting the fuel against high 
pressure. Petroleum research had to develop lubricants to reduce 
the fouling of pistons, rings, cylinders and valves under the intense 
heat and pressure—a field in which Texaco has been pre-eminently 


successful. 


THE TEXAS COMPANY 


Petroleum Promotes Progress 
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for the indoctrination function. The easi- 
est and quickest way to determine the 
subjects to be included is to ask some 
employes for suggestions from their 
point of view, and some foremen and 
supervisors for their suggestions. Sub- 
jects listed by foremen from various in- 
dustries in a recent conference included: 


Accidents Overtime 
Associates Pay 
Benefits Patents ’ 
Bonus Privileges 
Bosses Products 
Clothing Promotions 
Clubs Rest Rooms 
Deductions Rules 
Discounts Savings 
Employe Activities Security 
Expenses Schedules 
Hours Suggestions 
Industry Terms Telephone 
Insurance Time Off 
Job Transportation 
Lunch Union 
Visitors 


The methods to be used in an or- 
ganized program need careful and ex- 
pert planning. The advice of experienced 
educators, training specialists and in 
some cases psychologists can help the 
program reach the objective. Technical 
and theoretical advice should be tem- 
pered by the practical suggestions of 
operating foremen and supervisors. 

Some points to consider in outlining 
the induction phase of an indoctrination 
method: 

1. Physical surroundings. 

2. Intelligence level of employes. 

3. Intelligence level of the person di- 

recting the indoctrination. 

. Volume of instruction at any one 
time. 

. Grouping of subjects. 

. Type of work. 

. Size of group being instructed. 

. Group or individual instruction. 

. Timing. 

New employes are unusually receptive 
to the influences with which they come 
in contact during the period of personal 
adjustment. Doctors explain the physio- 
logical and mental condition that exists 
by saying that the adrenal glands in a 
person’s body “tone up” various body 
functions during periods of personal 
adjustment. Managers and foremen plan- 
ning an indoctrination program will do 
well to see that the new employe is 
subjected to favorable influences because 
the impressions gained while the mind 
and body are in such a receptive con- 
dition are lasting ones. 

Physical surroundings contribute ma- 
terially to the success or failure of the 
program. Ringing telephones, machinery 
noise, and interrupted conservations in- 
terfere with the continuity of foremen’s 
and supervisors’ jobs and detract from 


+e 
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the success of the indoctrination func- 
tion. The hurry-up methods experi- 
enced by new employes are often re- 
sponsible for initial bad impressions. 

Simple methods accomplish the ob- 
jective more effectively than intricate and 
elaborate methods, In planning indoctri- 
nation methods it is well to consider the 
effectiveness of simplicity regardless of 
the intelligence level of employes coming 
under the influence of the program. 

Training experts, psychologists and 
professional educators have learned that 
the average mind can absorb only a cer- 
tain amount of information at one time. 
Dr. Harold S. Hulbert told members of 
the National Safety Congress in 1940 
that the capacity of the minds is 14 
ideas relative to one subject, and more 
make for confusion. He also said that 
each point should be taught seven times 
in seven ways and that two weeks 
should elapse between each teaching. 
Successful indoctrination programs have 
made effective use of information of this 
nature. They outline information that 
employes need at the time of the pre- 
employment interview, on the first day 
of work, at the end of the first week, 
the first month, 3 months, 6 months, 9 
months and so on at intervals less uni- 
form after the first year of employment. 

Some companies are now studying a 
method of indoctrination to be applied 
to retiring employes. Certainly the per- 
sonal adjustment that occurs when em- 
ployes cease active work and retire is a 
most difficult one and any work done 
on this final phase of a company’s in- 
doctrination program should contribute 
materially to the employe relations of 
annuitants. 

The indoctrination method should in- 
clude the consideration of the grouping 
of subjects. The learning process func- 
tions easier if similar subjects are 
grouped together. 

The type of work being done by an 
employe or group of employes will in- 
fluence the indoctrination method to be 
used. Methods used for machine shops 
cannot be applied in indoctrinating re- 
tail store clerks nor can farm employes 
be indoctrinated by the same methods 
applied to oil field employes who work 
in groups. The type of work and the 
size of the organization will determine 
whether the program is applied indivi- 
dually or in groups, 

The foreman’s responsibility in in- 
doctrination is more closely allied with 
the functioning of the program than the 
developing of it. Managers need to de- 
termine the scope and methods of in- 
doctrination and then delegate the re- 
sponsibility for the function. When 
responsibility is delegated it is not given 
away. A supervisor cannot shift his re- 
sponsibility to a subordinate, but he can 
delegate it and at the same time main- 


tain his full responsibility for the fune. 
tion. A foreman should be delegated 
responsibility for indoctrination in the 
same degree that he is held responsibj, 
for other managerial functions. Foremer 
who work in an organization where no 
organized indoctrination program exists 
can apply the fundamentals of good jp. 
doctrination to their own work group, 
When a foreman does this on his own 
initiative he becomes involved in the 
developing stage of the function. Fore. 
men who initiate indoctrination pro. 
grams based on sound principles may 
expect recognition from higher super. 
visors because of the positive results 
that follow organized indoctrination, 

Foremen who share the responsibility 
of an integrated program have no less 
responsibility for doing the job well than 
those who follow their own program, 
Managers have much to gain by assign. 
ing as much as possible of an integrated 
program to foremen. A new employe 
who is forming lasting impressions will 
be brought into the proper relationship 
with his foreman quicker if the foreman 
is active in the early phases of indoc- 
trination. The results are better if the 
personnel department representative 
places the employe under the foreman’s 
direction as soon as possible, and allows 
the foreman to show the employe the 
plant, introduce him to the “big boss,” 
and generally direct the induction. Parts 
of the indoctrination may of necessity 
need to be done by staff specialists, If 
so, the foreman maintains his position 
if the specialized indoctrination is done 
at his request, and he loses his position 
if staff specialists do the work and then 
take the employe to his foreman, The 
foreman’s responsibility in an integrated 
program depends upan the part assigned 
to him. In plants where no program 
exists he has full responsibility for the 
indoctrination of his work group. 

An integrated program needs to be 
controlled and the logical point of con- 
trol is in the Employe Relations depart- 
ment, Control implies establishing stand- 
ards of performance, checking progress 
and results, supplying information, ana- 


lyzing conditions pertinent to indoctrina- | 


tion, and measuring the results of the 


program. These functions can be dele- | 
gated to the employe relations staff, but | 
responsibility for them, although dele- | 


gated, remains with the line manager. 
An organized followup is necessary 
to assure the success of any indoctrina- 


tion program. It is particularly important 


in the formative stages of a program be- 


cause expert and detailed planning does | 


not always assure that the impressions 
and information are having the desired 
effect on employes. Adjustments may be 
required. An organized followup needs 
to be a continuing part of the program 
to assure its success. 
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= petrology of sedimentary rocks 
is a big subject, covering as it does in 
its broadest sense, the entire history of 
sediments from their source, through 
their transportation, deposition, and post- 
depositional changes. Just where the 
subject begins and where it ends is in- 
definite. Certainly the writer would in- 
clude many things that the stratigrapher, 
the paleontologist, and the structrual 
geologists would consider part of their 
fields, Out of this broad, but poorly de- 
fined subject will be cut a small, irregu- 
lar segment for discussion in this paper. 

First it is desired to outline the gen- 
eral philosophy behind interpretative 
petrology, and then to show by examples 
how deductions from the composition 
texture, and structure of sedimentary 
rocks can provide information of value 
to the geologist in his work of discover- 
ing oil, Some examples are of properties 
that can be studied best at the outcrop, 
or with the aid of a hand lens or binocu- 
lar microscope. Particular emphasis is 
given, however, to the examination of 
thin sections with the aid of a petro- 
graphic microscope, because it is felt 
that oil geologists are overlooking an 
exceedingly valuable too] when they neg- 
lect thin section work. 


General Philosophy 


For many geologists, the examination 
of an outcrop, a hand specimen, or a 
well sample is largely descriptive—the 
color, composition, texture, and obvious 
structures are noted in varying detail, 
and the rock is given a name. For many 
purposes this is adequate. 

But this is only the first step in the 
study of sedimentary rocks. One can 
look at a rock and ask, “What properties 
does this rock have that will tell where 
it came from, how and under what en- 
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vironmental conditions was it formed, 
and how has it been changed since it 
was deposited?” Most rocks are made 
up of a large number of grains, and 
these grains have the individual proper- 
ties of size, shape, roundness, surface 
texture, orientation in space, and a va- 
riety of other properties that are depen- 
dent on and can be grouped under com- 
position. In the aggregate the particles 
have mass properties, of which porosity, 
permeability, bedding, and kind and 
amount of induration are examples. 
Of these properties, some, like com- 
position, may be inherited from the 
original source material; some, like shape 
and roundness, were developed as the 
particles were transported from the 
source to their place of deposition; some, 





THIS ARTICLE outlines the general 
philosophy behind interpretative pe- 
trology and shows by examples how 
deductions from the composition, 
texture and structure of sedimentary 
rocks can provide information of 
value to the oil geologist. Particular 
emphasis is given to the examination 
of thin sections with the aid of the 
petrographic microscope. Prepared 
for WORLD OIL, the article is based 
on a series of lectures delivered un- 
der the auspices of the American 
Association of Petroleum Geologists’ 
Distinguished Lecture Committee. 











like size, orientation and bedding, re- 
flect the environment of deposition; and 
some, like porosity and permeability, at 
least in part reflect post-depositional 
changes. 


Petrogenesis 


To describe these properties as seen 
in an outcrop, a hand specimen, a well 
sample, or a thin section is not enough. 
These individual and mass properties 
provide clues from which the past his- 
tory of the rock can be deduced with 
varying degrees of success. This recon- 
struction of the past history of rocks 
can be called interpretative petrology, 
or petrogenesis. 

This interpretative method is not a 
new one—it has been applied for many 
years to the study of igneous rocks and 
ore deposits, and has paid handsome 
scientific and economic dividends. A 
more extensive application to sedimen- 
tary rocks should produce similar divi- 
dends, particularly in the search for and 
development of stratigraphic traps or 
combined stratigraphic and structural 
traps. 

In applying interpretative methods it 
is neither necessary nor desirable to 
collect vast masses of descriptive data 
with the hope that after the data are 
available they will yield valuable results 
when analyzed. Instead, specific prob- 
lems or questions should be considered 
and analyzed as to probable or possible 
implications. Then study should be di- 
rected to the collection of critical data 
that will prove or. disprove one or more 
of the alternative explanations. The 
method of study that will yield the 
critical data with a minimum expenditure 
of time and money should be adopted. 
The hazards of unthinking application 
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of routine methods, which may have take many times as long as the change 


supplied useful information elsewhere, 


cannot be overemphasized. 


Grain Roundness 


In the Appalachian Basin, the round- 
ness of heavy minerals has been an ex- 
ceedingly valuable tool for correlating 
beds, for outlining petrographic pro- 
vinces, and for reconstructing geologic 
history. Rounding refers to the round- 
the 
edges of the grains, not to their shape 


ness or angularity of corners or 


or approach to spherical form. By com- 
parison with a visual standard, grains 
were classed as round, subangular, and 
the 
were plotted on a triangular diagram. 


angular, and percentages of each 
In Figure 1, the roundness of tourma- 
line grains of a very fine sand size from 


the Black Hand Missis- 
sippian age and the Sharon and Massilon 


formation of 


sands of Lower Pennsylvanian age have 
been plotted on such a diagram. The 
samples from each formation are in dis- 
tinct groups in different parts of the 
diagram. Thus these formations that 
cannot be identified by fossils or mega- 
scopic characteristics can be correlated 
or differentiated by the rounding of their 
heavy minerals. 

It can be argued that correlation of 
these formations is primarily descriptive. 
What about interpretation? Consider the 
Sharon—in it about 20 percent of the 
tourmalines are round, about 40 percent 
are subangular, and about 40 percent are 
angular. What does this mean regarding 
the past history of this sandstone? 


In the process of rounding, the sharp 
corners and edges of, an angular grain 
are worn off very rapidly at first. But 
as wear continues, the change in curva- 
ture of the corners and edges proceeds 
at a progressively slower rate. The 
change from subangular to round may 


62 « Exploration Section 


from angular to subangular. We 
conclude, therefore, that the round and 


may 


angular grains in the Sharon could not 
have had the same history. The Sharon 
is a “mixed” sand, derived from two or 
one of which probably 


more sources, 


was a pre-existing sandstone or sandy 
limestone. Rounding, of course, is only 
the properties that contributes 


the 


one of 


to our knowledge of geologic his- 


tory of the Sharon. 

In Ohio the Sharon directly overlies 
the Mississippian-Pennsylvanian uncon- 
formity. It is suggested that sands con- 
taining a mixture of round and angular 
grains may be useful in recognizing un- 
conformities elsewhere. 

Clastic Limestone 

Figure 2 is a 
oolitic limestone from the Greebrier for- 
mation in West Virginia. This figure and 
most of that follow 
graphs of thin section—rock slices about 
0.03 millimeters in thickness. Slices of 
most sedimentary rocks are transparent 


magnified view of an 


those are photo- 


and one would have no difficulty in read- 
ing this print them. When 
studied with the aid of a polarizing 
microscope, such thin sections have three 


through 


main advantages, namely, (1) higher 
magnifications (100 plus times) are pos- 
sible the structures 
and textures of the rocks can be seen 
more clearly, (2) the optical properties 
of the minerals can be used to identify 
them, and (3) the 
grains permit their internal character- 
istics to be studied. 

In this paper, thin-section examination 
has been stressed, because the writer 
believes it can be applied more widely 


and consequently 


cross sections of 


in exploration and development work 
in the petroleum industry. It should be 
emphasized, however, that as another 
helpful tool thin-section examination will 





FIGURE 2. 


supplement, but not displace, the oth 
valuable tools that are used by oil ge- 
ologists at the present time. 

In Figure 2 some of the oolites hay 
microfossils or fossil fragments as cores: 
in others, the 
grains. Some of the oolites have had a 


centers are lime sand 
number of concentric shells of carbonate 
deposited around the nucleus; others 
have only one or two concentric shell 
about the central core. The differences 
in centers and number of concentr 
layers of carbonate strongly suggest dif- 
ferent histories for the oolites in this 
limestone. 

In the upper left center of the photo- 
graph is an irregular-shaped fragment 
of lime containing parts of several oolites 
and lime sand grains that are held to- 
gether by a fine-grained lime cement 
This 


ings of 


concentric coat- 
the other 
elsewhere 


fragment has no 


carbonate. It and 


oolites suggest derivation 
(perhaps not very far) and transporta- 
tion by waves or currents to the site of 


deposition. 


Large Fragment 
The 


right of the photograph also tells a stor 


relatively large fragment in thi 


Originally, this fragment was a small 
snail. After the animal died, the shell 


was filled with calcareous mud and some | 


small oolites, This material became s 
well compacted or cemented that when 
most of the outer shell was broken away 


(a remnant of the shell appears at the | 


the mold retained its shape 


currents provide the most 


bottom), 

Waves or 
probable means by which the shell could 
be broken and the fragments separated 
Such waves or currents must have bee! 
strong enough to break the shell andt 


¢ 


move the mud-filled fragment, which 1 

at least one-fourth inch in diameter. 
The history of the shell fits in with 

that of the oolites and the other frag 
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It's a Deep Secret! 


oolites The location of oil reserves far below the earth’s surface is 
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FIGURE 3. 














ment, namely, that this oolitic limestone 
is a clastic rock—one in which the par- 
ticles were formed elsewhere and trans- 
ported to their place of deposition. Such 
clastic limestones are not uncommon, 
and some of them, like the Greenbrier 
of West Virginia and the McClosky of 
Illinois and Kentucky, are oil and gas 
producers. In locating new fields or ex- 
tending old ones in such limestones, it 
is important to understand the impli- 
cations of clastic texture. The clastic 
limestones are formed in the same way 
as other sandstones. They may have 
accumulated as bar, beach, dune, or 
channel deposits, and as such, will have 
the same shape, thickness, and trends 
as quartz sands deposited under the 
same physica] conditions. Similarly, the 
original porosity pattern may be modi- 
fied and complicated by a superimposed 
pattern of cementation. 


Cementation 


Interpretative petrology (and thin sec- 
tions) offer a promising approach to a 
better understanding of “tight” sands. 
As deposited, well-sorted sands have 
porosities of 30 percent or more. Yet few 
oil sands have porosities that exceed 25 
percent and in many sands the porosity 
is 10 percent or less. How and when was 
the porosity reduced? 

Figure 3 is a photomicrograph of a 
quartz sandstone as seen under medium 
power (about x 50) of a polarizing 
microscope. The white, gray, and black 
appearance of the irregularly - shaped 
quartz grains is due to their differing 
optic orientation. The porosity of this 
sandstone is low—perhaps 10 to 15 per- 
cent—and the grains have an abnormal 
amount of contact with adjacent grains. 


In some grains, faint, curved lines can 
be seen. At higher magnification (Figure 
4) these lines can be seen more clearly. 
They are interpreted as “dust rings” of 
clay, iron oxide, or other fine-grained 
materials that formed coatings on the 
surfaces of the original grains, The 
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FIGURE 4. 


quartz outside of the “dust rings” is a 
later addition, deposited in the pore 
spaces in optical continuity with the 
quartz of the original grains. This later 
quartz tends to build each quartz grain 
into a tiny quartz crystal. The relatively 
straight edges of the lightest colored 
grain in Figure 4 are traces of crystal 
faces that have been developed on this 
originally round grain. 

In many sandstones, particularly those 
composed almost wholly of quartz, the 
deposition of quartz cement has been 
the major cause of pore-space reduction. 
Three theories have been advanced to 
explain how and when the silica cement 
was introduced. These are (1) introduc- 
tion of silica by circulating waters long 
after deposition and burial of the 
sand, (2) deposition of silica from sea 
water at or very soon after the sand 
was deposited (advocated by Krynine), 
and (3) solution of silica at points of 
contact between grains and its redepo- 
sition in the adjacent pores (Wald- 
schmidt). Which of these occurred in 
a particular sand may determine the pat- 
tern of porosity in that sand. If the po- 
rosity pattern could be predicted in ad- 
vance, it would be of great help in 
exploration and development work. 

Careful and thoughtful examination of 
thin sections, using the clues furnished 
by the rocks themselves to deduce their 
past history, will contribute greatly to 
understanding “tight” sands. 


Alterations 

Some sedimentary rocks are changed 
greatly after deposition, and the interpre- 
tative method must be used if the exist- 
ence and significance of such changes 
are to be recognized. Figures 5, 6, 7, and 
8 record a sequence of event in the 
Upper Arbuckle oolite from Carter 
County, Oklahoma. 

Figure 5 shows 
grained carbonate cement. Figure 6 is 
similar to Figure 5 except that in the 
oolite to the left, the concentric shells 


oolites set in a fine- 





FIGURE 5. 











FIGURE 6. 


are cut by two carbonate crystals. Ip 
the oolite to the right, the same sort of 
truncation of the shells is shown less 
clearly. Apparently, this replacement or 
recrystallization is proceeding outward 





from the center of the oolites. In Figure | 


7 a more advanced stage of oolite de- 
struction is shown, and in Figure 8 only 
scattered remnants of the original oolites 
can be seen. 

The photographs show clearly several 
stages in the alteration of an oolitic lime- 
stone to a relatively fine-grained lime- 
stone in which none of the previous 
oolitic texture is retained. If this oe- 
curred on a large scale, the resulting 
fine-grained limestone might be inter- 
preted as a chemical precipitate or a 
quiet-water deposit— entirely erroneous 
and misleading conclusions. 

How many fine-grained limestones are 
of this type is not known, but some 
dolomites certainly are altered or re- 
placed limestones. In the Greenbrier 
limestone of West Virginia, for example, 
all stages of alteration from. slightly 
sandy, oolitic limestone to slightly sandy 
dolomite have been observed. The pres- 
ence of scattered quartz sand grains i 
many other dolmites suggests that they 
too were originally slightly sandy, clastic 
limestones. Certainly, one should wonder 
as to the hydraulics of transportation 
and deposition that would permit rela 
tively coarse sand grains to be deposited 
with fine-grained dolomite. In secondary 
dolomites, the altering solutions may 


have been controlled, at least in part, by 
original porosity, and consequently may | 


have an underlying pattern, which, & 
worked out, might be very helpful im 
exploration and development work. 


Same Type Centers 
Before leaving Figures 5, 6, and /, 
another point should be made. In this 
limestone all of the oolites have the 
same type of centers. All of the cores 


are fine-grained limestone and none af¢ ” 


fossils, fossil fragments, or lime sand 
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FIGURE 7. 


grains. In this respect this limestone dif- 
fers markedly from that in Figure 2, in 
which the oolite centers are of many 
types. Although both rocks would be 
called oolitic limestones by many geolo- 
gists, a difference in origin would be 
suggested to the user of the interpreta- 
tive method. The oolites in Figure 2 are 
definitely clastic, but those in Figures 
5, 6, and 7 may have developed in place 
and represent an alteration of a fine- 
grained lime mud, similar to that ob- 
served by Vaughn in samples from the 
3ahama Banks. 

If oolites do develop in several ways, 
it becomes economically important to 
distinguish between the primary and 
secondary types. Rocks made up of the 
primary, clastic type might have enough 
original porosity and permeability to 
make ideal oil or gas reservoirs, whereas 
rocks containing the secondary type 
would have low initial permeability and 





FIGURE 8. 


therefore would have no reservoir pos- 
sibilities unless modified by later solu- 
tion or fracturing. 


Replacement 


That carbonate rocks have been 
changed to dolomites or cherts is recog- 
nized by most geologists. That carbon- 
ates may replace quartz and feldspar in 
sedimentary rocks is less commonly ap- 
preciated. Figure 9 is a photograph of 
a sandy dolomite in which the dolomite 
has partially replaced the quartz sand 
grains. The contact between the quartz 
and dolomite are very ragged and ir- 
regular, there are deep irregular pene- 
trations of the dolomite into the quartz 
some places rhoms of 


quartz 


grains, and at 


dolomite penetrate into the 
grains. Yet in other parts of this rock 
dolomite merely fills the pores between 
the original, subangular quartz grains. 

If this replacement process was carried 
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FIGURE 9. 








FIGURE 10. 


out to completion, the original sandstone | 


would be changed to a non-silicioys 
dolomite. How and why the replacemen; 
of quartz by carbonate occurs is un. 
certain. Yet such replacement appears 
to be relatively common in sedimentary 
rocks. 

Figure 10 is another example of prob- 
able replacement. In this photograph 4 
plagioclase feldspar grain in a sandy 
limestone appears to have been “gnawed” 
in two by dolomite. The twinning lani- 
nae that continue from one half of the 
grain to the other prove that the two 
fragments are pait of the same feldspar 
grain. This example is less conclusive 
than that of the quartz replacement, 
since it is not possible, at least from 
what can be seen in the photo, to be 
certain that the feldspar grain was not 
irregular in shape, and that the dolomite 
did not fill an indentation between tw 
prongs of the feldspar grain. 


Summary 


In this paper it has been attempted 
to show that describing and naming a 
rock is not enough. A rock contains 
many clues that enable one to work out 
its past that 
narily would be considered insignificant | 


history. Features ordi- | 
may become highly significant when on 
asks “How formed?” or “What 
does it mean?” need t 
look at sedimentary rocks more critt- 
what actually is 1 


was it 
Certainly we 


cally, and to see 
them, rather than theorizing about what 
ought to be there. Such an approacel 
should pay handsome dividends. 


Most of the examples have been based 
on what can be seen and deduced from 
thin sections. The interpretative ap | 
proach can be applied equally well to the | 
study of outcrops, hand specimens, ot | 
drill cuttings, and to other geological 
problems. By using thin sections, it iS | 
hoped that it has been shown how the) 
can help to solve some problems of the 
geologist and engineer, and thus be mort 
valuable to the petroleum industry 1! 
the future than they have been in thi 
past. 
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GEORGE G. HUFFMAN 


Assistant Professor of Geology, 
University of Oklahoma 


a discovery of new producing 
horizons in Strake and Squire fields, 
Duval County, Texas, has prompted a 
detailed study of sub-surface conditions 
involving interpretation of electric and 
drillers logs and construction of struc- 
tural and isopachous maps and cross 
sections to scale. 

Shales, sandy shales, and complex 
lenses of sandstone comprise the gently 
dipping Tertiary formations. These are 
interrupted by a series of normal faults 
whose displacement increases progres- 
sively with depth. Structural nosing 
against these faults and changes in their 
direction afford excellent traps for the 
accumulation of oil. Production is ob- 
tained in the marginal sand belts from 
fault and stratigraphic traps or a combi- 
nation of both; producing horizons in- 
clude the Strake, Squire, Pettus, and 
Yegua sands of Eocene age. Source beds 
are probably the darker-colored Jackson 
and Yegua shales. 

By January 1, 1949, 19 producing wells 
and three dry holes had been completed 
in Squire field and several locations re- 
mained to be drilled. Strake field cur- 
rently has five pumping and one flowing 
well. Total cumulative production for 
the two fields, as of December 1, 1948, 
includes 731,469 barrels of oil and some 


gas. 
Sub-surface work indicates that further 
investigation of the marginal sand 


bodies, based on strand line studies and 
sedimentology, is justified to locate ad- 
ditional stratigraphic type reservoirs 
along this trend. It is believed that other 
isolated sand bodies, such as those pro- 
ducing in Strake and Squire fields will 
be found. 
Introduction 


Strake and Squire fields are in the 
northern portion of Duval County, a 
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part of the extensive South Texas 
coastal plain. These are accessible by a 
dirt road running approximately 17 miles 
northwest of San Diego, Texas. 

The topography consists of gently 
rolling hills of low relief, with surface 
drainage to the southeast. Mesquite trees 
are the dominant vegetation, with a thick 
underbrush of Cinisa, Juajilla, Spanish 
Dagger, and Cactus. There is sufficient 
grass to support cattle ranching, the 
chief occupation of the land owners 
within the area. 

Surficial soils consist of alternate lay- 
ers of white caliche and reddish sandy 
soil, with enough top soil to support 
vegetation. Water for human and live- 
stock consumption is obtained from 
shallow sands. 


History of Petroleum Production 


STRAKE FIELD: The discovery 
well, Strake 1-Yates Ranch, was drilled 
on a farmout from Stanolind Oil and 
Gas Company to test the possibility of 
oil accumulation on postulated fault 
closure. The well was completed in 
February, 1943, as a gas well in a stray 
sand above the Government Wells 
horizon (Strake sand) and oil in the 
Yegua, The second well was completed 
in the Strake sand for 315 barrels of 
23.9 gravity oil per day. Operators esti- 
mated that Strake 2-Yates would pro- 
duce 572 barrels of oil per acre foot 
from 40 acres, a recoverable total of 
215,922 barrels. The third, fourth, and 
fifth wells were dry, encountering salt 
water on the low side of the producing 
structure or limited porosity near the 
margins of the producing sand where 
ash and silt filled the interstices. Mean- 
while, Stanolind had drilled a dry. hole 
limiting the southeastern extent of the 
field and two producing wells, Welder 
Estate, 3-A and 5-A. These were edge 


ALFRED E. GILES 
The Ohio Oil Company 





wells and were producing salt water 


within a year. 


Typical of production from a smal! | 


sand lens, production declined rapidly 
and it was necessary to gas lift the oil 
within a few months. With production 
limited updip one location by dry gas 
and one location downdip by salt water, 
future possibilities seemed none too 
bright. Strake field was then transferred 
to Santa Clara and Maguire Industries 
Inc. Subsequent drilling outlined a nar- 
row, elongated sand body limited on the 
north by: No. 11, on the west by No. 1-B, 
and on the southwest by No. 8. Recent 
developments have not been attempted 
since the limits of the field have been 
well outlined. 


Nine wells were completed in the 
Strake field. Of these, five were pumping 
and one flowing as of April, 1948. Total 
cumulative production to December |, 
1948, was 462,452 barrels with a daily 


average of 240 barrels. 


SQUIRE FIELD: The discovery 
well, Santa Clara 1-C Welder Estate, 
was completed in June, 1947, in a thin 
sand intermediate between the mai 
Government Wells and Strake sands 
The new field was named Squire field 
and the new sand became known as the 
“Squire sand.” 


By January 1, 1949, 18 wells had beer | 


completed on the east side of the fault 
which controls production and one ga | 
well on the west, Production is found in 
the Strake, Squire, Pettus, and Yegua | 
sands with closure on the upthrowm | 
(east) side of the fault. Several dry holes | 
mark the probable limits of production | 
in all directions. Four of the above well | 
have been completed in the Strake santé 
seven in the Squire, three in the Pettus, 
and five in the Yegua. Gas-oil ratios 
vary from 180:1 to 12,000:1; gravity o 


WORLD OIL « October, 194] 


Du 
co 
the 


pro 


Las 
acr 
and 
goo 
wee 
opp 
vide 
higt 


You 
petit 
pani 
lear 
why 
bette 


Get 
your 





Octok 








- Water 


4 smal 
rapidly 
the oil 
duction 
Iry gas 
t water 
ne too 
sferred 
lustries 
a nar- 
on the 
Vo. 1-B, 
Recent 
empted 
ve been 


in the 
umping 
3. Total 


nber 1, 


a daily | 


scovery 
Estate 
1 a thin 
2 main 
sands 


re field | 


1 as the 


ad been 
he fault 
one gas 
ound in 

Yegua 
»throw! 


ry holes | 


yduction 
ve wells 
ce san, 

Pettus, 
1 ratios 
avity o 


r, 1949 





' 





Bandwagon rolling for 








OIL PROGRESS WEEK! 
& 3 
se 7", 











During the week of October 16th-22nd, your 
community’s attention will be focused on 


the oil industry! For that’s the date of Oil Progress 
Week—the week that gives you a chance to report the 
progress you and your industry have made. 


Last year, Oil Progress Day gave thousands of oil men 
across the country a great chance to tell their story— 
and they did, with results that paid off handsomely in 
good will and good business. This year, with an entire 
week devoted to the event, you’ve got an even greater 
opportunity to explain how your firm is helping to pro- 
vide America with better, more efficient oil products... 
higher standards of service. 


You’re the One Who Gains! 


You gain when your customers understand the com- 
petition in oil—the way you compete with rival com- 
panies to win customer approval. For as the public 
learns what a great job you're doing, they’ll understand 
why your business freedom means more oil products, 
better oil products, better service for them! 


Hurry! Get Ready For Your Big Week! 


Get free material to promote Oil Progress Week from 
your local committee office. You can adapt it to fit your 
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needs. Tie in ads...sample speeches ... booklets... 
motion pictures...employee meeting material...poster 
designs... radio material...everything you need to 
make Oil Progress Week your week! 


J 


Here’s how you can benefit from 
Oil Progress Week 


During Oil Progress Week get people acquainted with 
your business. That way, your neighbors will get a new 
understanding of the problems you face...an under- 
standing that’s bound to result in more friends for you! 
Tell them about today’s new and better oil products... 
how hard you’ve worked to maintain and step up your 
high standards of quality and service—and you create 
good will that pays off for you and your firm in the long 
run! 


Get in touch with your district committee NOW! 


They'll make it easy for you to make the most of Oil 
Progress Week. They'll give you material you can use 
to tie your business in with this big nation-wide report! 


Get in touch with your local O.LL.LC. office Now, or write 
to national office address listed below. 


OIL INDUSTRY INFORMATION COMMITTEE 
—50 West 50th Street * New York 20, N. Y-—— 


Don’t miss this chance to stand out in your 


community! Make Oil Progress Week Your Week! 
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the crude ranges from 25 in the Squire 
sand to 38 in the Yegua. 

Cumulative production to December 1, 
1948, is 269,017 barrels; daily production 
averages over 750 barrels from the 18 
wells. Crude flows into a gas separator, 
then is tanked to await disposal to the 
Sinclair Refining Company via pipe line. 

During the development of Squire 
field, Maguire Industries transferred its 
heldings to Camp and Sons of San 
Antonio. Recently, the Camp interests 
purchased both the Strake and Squire 
fields. 

Stratigraphy 

The Texas Gulf sediments were de- 
posited in an “Open Marginal Basin” 
with the interior land masses extending 
through the Edwards Plateau acting as 


the stable foreland element. The border- 
land, or unstable land mass existing in 
the Caribbean area gradually subsided 
and formed the sedimentary basin which 
received the clastic material carried from 
the inland by the streams. 

The sediments within this basin com- 
prise shales, sandy shales, and sand 
wedges which record the repeated 
transgressions and regressions of the 
sea as the basin subsided. These range 
in age from present day beach, deltaic, 
lagoonal, and marginal marine to pos- 
sible Jurassic. The nature of the base- 
ment complex has not been determined. 
The formations thicken coastward as 
they approach the axis of the basin; 
they: thin and change facies toward the 
land. 


The present strike of the formation; 
roughly parallels the present coastline 
except for occasional variations withip 
the old embayment. Successively olde, 
beds outcrop further inland, forming 4 
series of land facing scarps. The Citro. 
nelle Group of Pliocene age outcrops jp 
the southeast corner of the Strake-Squir,. 
area and the Fleming Group of Pliocene 
and Miocene age is found at the surface 
over the remaining area. The deepes 
formation penetrated in the Strake. 
Squire area is the Yegua, a portion oj 
the Eocene series. 

Eocene Series 
Claiborne Group 

YEGUA FORMATION: The Yegua 
is composed of dark, lignitic shales 
sandy shales, and sand. Shell fragments, 
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Tough, muddy conditions can’t stop this 
International TD- 18 Diesel Crawler from 
turning in a full day's profitable work. 


Its dependable performance here gives 


it a high, money-making rating in the 
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Utmost flotation and traction plus the power to hang on 
when overloaded make the International Diesel Crawler 
your dependable all-weather tractor. Its instant torque 
control and advanced-design combustion system give it a 
performance edge that spells power supremacy in big 
letters. Centered balance and the great ground contact 
of wide-gauge tread assure stability and geared-to-the- 
ground push or pull. 

Get the edge on competition with International Crawlers 
and matched equipment which your International Indus- 
trial Power Distributor can supply now. 
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foraminifera, calcite, selenite, marcasite, 
pyrite, and fossil plant remains are 
common. 

The Yegua is commonly divided into 
three members on the basis of foram- 
inifera: a lower member of shady shale 
and sands containing the index foraminifer 
Eponides yeguaensis; a middle member, 
considered by many geologists as the top 
of the Yegua, which resembles the lower 


but contains Discorbis yeguaensis; and an 


upper member, the Cockfield which con- 
tains Nonionella ceckfieldensis. The Cock- 
field member, which is transitional 
between the Claiborne and Jackson 
groups, is composed of brown shales 
and sandy shales with lignitic and cal- 
careous materials. Near the top is a gray 
sand, the Pettus, named from Pettus 
field, Bee County, Texas where it is an 
important reservoir rock. This sand 
forms a well marked anomaly on the 
electric log and is an excellent marker 
bed for subsurface mapping throughout 
the area. It is also an important pro- 
ducer in the Strake-Squire area. 
PETTUS SAND: Lithologically, 
the Pettus is gray, medium to fine- 
grained sandstone with good porosity. 
The quartz grains range from angular to 
subrounded. Associated minerals in- 
clude biotite, calcite, glauconite, sele- 
nite, and calcareous cementing mate- 
rial. Average thickness in Strake- 
Squire area is 30-35 feet. 


Jackson Group 

FAYETTE FORMATION: The 
Jackson group, which forms the upper 
Eocene, comprises a single formation, 
the Fayette which is divided into three 
members, the lower or Cadell, the 
Middle McElroy, and the Upper Whit- 
sett. s 
CADELL .MEMBER: This includes ap- 
proximately 100 feet of glauconitic shale 
containing the index foraminifer, Textu- 
laria dibollensis, originating the name 
“Diboll member” in use by many geolo- 
gists. The abundant glauconite is used as 
a subsurface marker referred to as the 
“First Glauconite Zone.” 

McELROY MEMBER: The Mc- 
Elroy, with a thickness of approximately 
700 feet, is important in the South Texas 
region because it contains a number of 
marginal marine sands which are im- 
portant oil producers. The intervening 
shales are gray to brown in color and 
are slightly calcareous. 

MIRANDO SAND: About 140 feet 
above the Pettus sand is a 75-foot sec- 
tion of sand known as the Mirando 
from Mirando field where it is the 
producing unit. The Mirando is 
bluish-gray, medium-grained sand 
with angular to sub-angular quartz 
grains. It contains lignite and is 
marked at the top by a prominent lig- 
nite bed. The Mirando carries salt 
water in the Strake-Squire area. 
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LOMA NOVIA SAND: Separated 
from the Mirando by 85 feet of shale 
is a 100-foot section of sand divided 
by a prominent shale break into an 
upper and lower Loma Novia. These 
are similar lithologically to the Mi- 
rando and derive their name from 
Loma Novia field where they are im- 
portant reservoir rocks. They carry 
salt water in the Strake-Squire area. 

GOVERNMENT WELLS SAND: 70 
feet above the Loma Novia and sepa- 
rated from it by sandy shales is the 
Government Wells sand. Although an 
extensive producer in Government 
Wells field where an upper and lower 
member are present, this sand is not 
a reservoir rock in the Strake-Squire 
area. Here only the upper member of 
40 feet of gray, medium-grained, cal- 
careous sand is present. Marcasite, 
pyrite, and traces of lignite occur in 
the shales above this sand. 

SQUIRE SAND: A few feet above the 
Government Wells is a thin sand 
which acts as a reservoir rock in 
Squire field. It is a gray, coarse to 
fine-grained, porous sand. Sorting is 
poor with a variety of grain sizes and 
incorporated biotite and calcite. Thick- 
ness varies from zero at the updip 
pinchout to a maximum of 20 feet 
downdip where locally it merges with 
the top of the Government Wells. The 
strand line trends northeast-southwest, 
roughly paralleling the present coast, 
with prominent embayments in the 
vicinity of Strake and Squire fields. 


STRAKE SAND: The Strake sand oc- 
curs as isolated lenses separated from 
the underlying Squire sand by a few 
feet of shale. The Strake sand varies 
in thickness from zero to a maximum 
of 30 feet. The lithology resembles 
that of the Squire sand. Distribution 
is limited to isolated bars or lenses 
associated with the areas of embay- 
ment in the Squire strand line. 


HOCKLEY OR COLE-HOCKLEY 
SANDS: These occur about 180 feet 
above the Government Wells and 
reach a maximum of 140 feet in thick- 
ness. The sands are gray-green to 
white with a salt and pepper appear- 
ance. Minor amounts of selenite, cal- 
cite, limonite stain, and mica are 
present. Although productive updip, 
these beds carry salt water in the 
Strake-Squire area. Textularia hockley- 
ensis occurs in the shales immediately 
overlying. 

WHITSETT MEMBER: The upper 
member of the Fayette formation is the 
Whitsett, a sequence of gray sandy 
shales and the Cole sand. Thickness ap- 
proximates 300 feet. 

COLE SAND: The Cole sand occurs 
near the top of the Jackson group. 
Lithologically it resembles the Hockley 





sands. It reaches a thickness of 40-59 
feet in this area. 

The top of the Jackson in sub-surface 
varies according to the criteria used in its 
determination. In the absence of the index 
fossils, Marginulina cocoaensis and Massq. 
lina pratt, the determination is made on 
the presence of Discorbis jacksonensis or 
by the sudden change of the drilling mug 
from the greenish Gueydan shales to a 
gray color in the Jackson. 

Oligocene and Miocene Series 
Gueydan Group 


VICKSBURG (?) OR BASAL FRIO 
FORMATION: The greenish-gray 
shales and sands overlying the Jackson 
are assigned to the Vicksburg on strati- 
graphic position; typical microfossils 
which mark the Vicksburg in other 
localities are absent. One important 
sand, the Taranchahaus, is assigned to 
the Vicksburg in this area. 
TARANCAHAUS' SAND: 30 feet 

above the top of the Jackson is a 70 

foot sand known as the Tarancahaus 

from the field where it is producing, 

Lithologically it resembles the Cole 

sand. 

The Economic Bureau of Geology at 
the University of Texas recognizes an 
unconformity between the Jackson and 
Gueydan groups. 

FRIO AND CATAHOULA FOR. 
MATIONS: The Frio and Catahoula 
are lithologically similar and difficult to 
differentiate in subsurface; since they 
are largely continental in origin, sub- 
division is not vital in petroleum work 
in this area. The marine Anahuac for- 
mation, which separates these in the 
downdip section, is not present in the 
Strake and Squire fields. 

The lithology of the undifferentiated 
Frio and Catahoula is chiefly of multi- 
colored shales, varying from buff to 
reddish-green. Volcanic ash, volcanic 
glass, bentonite, and calcareous material 
are common, The Catahoula-Frio se- 
quence is bounded above and below by 
unconformity. 

Miocene and Pliocene Series 
Fleming Group 

OAKVILLE AND LAGARTO 
FORMATIONS: The base of the Flem- 
ing group is marked by the water-bear- 
ing sands of the Oakville. Overlying 
beds include red, grey, brown, and buff 
shales, sandy shales, yellow clays, and 
mottled sandstones. Combined thickness 
of the Fleming group is approximately 
400 feet; these beds are seldom logged 
because surface casing is usually set near 
the base of the Oakville. 


Recent Deposits 
The surface is covered by. alternating 
layers of caliche and clays of question- 
able age. Present deposition is limited 
to valley fills of sand, gravel, and detrital 
caliche and clay. Inasmuch as erosion is 
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It’s true, not just any man may subscribe to YY‘ Subscriptions are limited 
to oil men who are engaged in: 1—operating phases of oil and gas exploration, drill- 
ing, producing and pipe line; or 2—manufacturing and distribution of oil field and 
pipe line equipment. 


To print and mail a year’s subscription of ‘ L costs approximately six times 
the $2.00 we receive for it. Advertisers offering their products for sale through 
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this circulation. 
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is written to interest only those oil men engaged in looking for oil, 
drilling for it, getting it out of the ground, and transporting it by pipe line. More than 
20,000 subscribers now read WORLD OIL every month—making up the largest circula- 
tion in the 32-year history of this magazine. It’s growing every month, too. 


Exploration, Drilling, Production, Pipe Line 





Operations & Management 


SPECIALIZED FOR 


Exploration Section »* 


75 


























progressing slowly on this little dis- 
sected coastal plain, recent deposits are 
not extensive. 


Structure 

The general structure, as depicted by 
sub-surface studies, comprises a complex 
system of faulting superimposed upon a 
series of formations which dip uniformly 
toward the coast. Since these formations 
thicken toward the Gulf of Mexico, the 
dip on older beds increases progressive- 
ly with depth. 

Faulting is largely of the tensional 
type, caused by stresses imposed on the 
strata when the basin subsided and the 
interior masses acted as the resisting 
force or stable element. Locally, “up-to- 
the-ceast” faults are most common with 
the throw increasing with depth; the oc- 
currence of major faults downthrown to 
the coast are known adjacent to the 
area. A small graben is postulated west 
of the Strake and Squire fields. Some of 
the faults terminate abruptly in one di- 
rection while they steadily increase their 
throw in the opposite direction; branch- 
ing of fault trends is indicated where 
the Squire field fault intersects the main 
northeast-southwest fault north of 
Squire field. 

Prominent structural nosings are re- 
vealed by detailed contour mapping; 
where these are intersected by faulting, 
closure is afforded. Other faults bend 
sharply toward the coast, creating struc- 
tural traps in the reentrant of the up- 
thrown side. Additional accumulation 
occurs in stratigraphic traps formed by 
updip pinchouts of lensing sand units. 

A composite structural contour map 
has been drawn to depict the relations 
which exist among the Government 
Wells, Squire, and Strake sands (Figure 
1). Datum changes are made at the 
margin of each sand to show distribution 
and behavior. The regional dip on the 
Government Wells sand is approxi- 
mately 120-130 feet per mile, increasing 
eastward where top members grade into 
shale. The overlying Squire sand thins 
from a maximum of 20 feet to zero 
along the updip margin. The strand line 
trends northeast-southwest with promi- 
nent embayments in the vicinity of 
Strake and Squire fields where closure 
is afforded. A 25 foot datum change is 
maintained where contouring changes 
frem the underlying Government Wells 
to the Squire sand. 

Isopachous studies indicate the limited 
distribution of the Strake sand which 
occurs only as isolated lenses that shale 
out in all directions. Two main bodies 
have been identified, one in Strake field, 
the other in Squire. A third is postulated 
in the vicinity of Porter 1-McCampbell, 
Survey 12. A maximum development of 
30 feet is found in Strake 1-Yates and 
Atlantic 2-A Welder Estate. Lateral ex- 
tent is defined by lack of anomoly on 
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electric logs and core records which 
record the passage into shale. Dip and 
attitude conform to that of surrounding 
lithologic units. 

The major controlling fault is a large, 
northeast-southwest trending fault up- 
thrown toward the east. Although sur- 
face expression has not been established, 
the trend and displacement are con- 
trolled by abundant subsurface infor- 
mation. The fault is of the normal type, 
dipping westward at approximately 60 
degrees. The throw increases from 220 
feet in the northeast corner of the area 
to over 350 in the southwest. The fault 
is defined by the following cut sections: 
Humble 1-Sevier, 220 feet @ -1150; 
Strake 3-Yates, 230 feet @ -1287; Stano- 
lind 2-A Yates, 230 feet @ -1610; Santa 
Clara 10-C Welder, 320 feet @ -842; 
Santa Clara 2-E Welder, 320 feet @ 
-2918; and Santa Clara 1-E Welder, 350 
feet @ -4000 feet. There are minor 
changes in trend of this fault, the most 
prominent is north of Strake field in 
Stanolind 1-Driscoll where the fault 
bends abruptly southward. 

A second fault is responsible for much 
of the production in Squire field, where 
closure is afforded on the upthrown side 
of a normal “up-to-the-coast” fault with 
a throw of 130 feet. The fault plane dips 
westward at 60 degrees, the trend is 
north-south, and the displacement de- 
creases northward where this fault inter- 
sects the larger fault described above. 

The presence of a smali “down-to-the- 
coast” fault west of the main fault is 
supported by small cut sections in wells 
adjacent to this area. Humble 3-Welder 
is structurally low and is believed to 
occupy a position within the small 
graben thus produced. 


Occurrence of Oil and Gas 
Strake Field 

Strake field is producing from a strati- 
graphic type oil reservoir. The fault west 
of the field is not involved in the accu- 
mulation of oil in the main producing 
horizon, the Strake sand. 

The Strake sand occurs as an elongate 
lens or bar; the entire sand belt is less 
than one-half mile in width. The maxi- 
mum thickness of 30 feet is developed 
in Strake 1-Yates Ranch, discovery well. 
Tilting has resulted in the accumulation 
of oil in the northwest portion of the 
bar. Presence of ash and silt in the inter- 
stices and lateral passage into shale have 
decreased the porosity so that the edge 
wells are not productive. 

Some oil and gas-distillate have been 
recovered from irregular stringers of 
sand in the Yegua horizon in the dis- 
covery well. The Squire sand, which is 
present in Strake field, thins to zero 
west of the field. Remaining sands main- 
tain their thickness and dip across the 
field, shaling out gradually toward the 
east. 


Squire Field 

Production in Squire field is the re. 
sult of combined fault and stratigraphic 
trap type oil reservoir. The controlling 
fault is a small, north-south trending 
branch of the larger fault to the south. 
west, Structural nosing against this fault 
is responsible for most of the production, 

The Strake sand forms an isolated 
lens. The fault passes through this lens, 
leaving a small portion on the upthrown 
side where it produces oil and a larger 
on the downthrown side where it is gas 
bearing. The Strake sand _ produces 
25-26 gravity oil. 

The Squire sand is more widespread 
and terminates west of the field where 
its strand line forms a prominent em- 
bayment. The Squire sand likewise pro- 
duces oil on the upthrown (east) side of 
the fault and gas on the downthrown. 
Santa Clara 10-C Welder tested gas in 
both the Strake and Squire sands. Ojj 
from the Squire sand ranges from 25 
to 27 gravity, suggesting a common 
source with that in the Strake sand, 

Lower horizons, Pettus and Yegua, 
produce oil on the upthrown side where 
structural nosing against the fault gives 
35-40 feet of closure. Oil from the Pettus 
has a gravity of 36, while that of the 
deeper Yegua is 38. 


Future Possibilities 


Present development in the Strake- 
Squire area consists primarily of drilling 
several proven locations within present 
field limits. A recent wildcat, Renick 1- 
Welder, Survey 222, west of Squire field 
failed to find oil in commercial quanti- 
ties. 

Future tests will probably be drilled 
in the area to find additional faulting 
and stratigraphic traps such as those 
currently producing. 

The most interesting feature is the 
isolated nature of the Strake sand lenses 
and their relation to the embayed and 
irregular strand line of the Squire sand. 
This belt of marginal marine sand which 
continues beyond the Strake-Squire area 
offers future possibilities in strand line 
and sand lens production, A detailed 
study of this relationship will lead to a 
better understanding of the nature of 
these “stray” sands and will increase the 
possibility of locating future _ strati- 
graphic type oil reservoirs along this 
trend. 
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-- oes . r 
WE hes gs Superintendent, Woodlands Dept., 


Listen to what T. N. Busch, assistant 


International Paper Company, 
Georgetown, S. C., has to say about Fuller’s 
economic contribution to the largest single 
paper mill in the world... producers of 1,350 
tons of board per day. Mr. Busch says: 

“We are using 10 Fuller Transmissions in 
our diesel trucks which have traveled a total 
of 1,250,000 miles. 


for these ten units amount to a total of $150.00. 


Our maintenance costs 


We are very much satisfied with this perform- 
ance, particularly as the trucks are used under 
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1,250,000 miles . ” 


gle pe 


transmission maintenance 





mile 





extremely heavy service involving on and off 
the road hauls of pulpwood.” 

Kraft paper and board mills have made a very 
great contribution to the economic welfare 
of the South... 


made a similar contribution to the largest of 


Fuller Transmissions have 


these mills, the International Paper Company. 

Fuller Transmissions and Auxiliaries are 
built for long wear-life . . . for maximum road 
service without costly, time-consuming over- 
hauls. In addition, Fuller Transmissions offer 
the advantages of easy shifts and quiet opera- 


tion. That’s why fleet owners specify Fuller. 
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| Was again attracted to 
the search for oil on the tidelands during 
August as two wildcat oilers were com- 
pleted off Louisiana and the first pro- 
duction of any kind for the Texas side 
of the Gulf’s open waters was found 
with a gas-distillate producer. 
Kerr-McGee Oil Industries, Inc., vet- 
eran tidelands operator, with Phillips 
Petroleum Company made an oil strike 
2% miles off the Cameron Parish shore 
in southern Louisiana. State 1 was com- 
pleted flowing 934 barrels of 42.3-gravity 
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Exploration 


12 Percent Above 1948 Period 


By CECIL SMITH, Statistical Editor 


oil a day through 14/64-inch choke. 
Production came through perforations 
at 10,390 to 10,408 feet opposite a sand 
of Miocene age. 

Louisiana’s second off-shore discovery 
for the month was made by Barnsdall 
Oil Company at Breton-State 5, in Block 
32, Plaquemines Parish. Initial output 
was 187 barrels of 25.1-gravity oil a day 
through 14/64-inch choke and came from 
the interval 5802-04 feet. 

While not included in August’s finds, 
a later tidelands discovery was made by 





summery of Results of Exploratory Drilling 





























—— = SS ee 
| Eight Months 
January-August 
Aug., | July, Percent 
ITEM 1949 | 1949 | 1949 | 1948 | Dif 
——— 
Oil Discoveries. . .. . | 89 91 674) 380) + 162 
New Fields... 66 70; 467; 389) + 204 
New Pays........| 23] 21] 207}-«:191] + “g4 
Distillate Discoveries) 8} 11) 96! ee 778 
New Fields 8| 5 31 35] + 457 
New Pays.. | 6 45 29] + 559 
Gas Discoveries 12 12} 93] 90) + 33 
New Fields... . 8 11} 75) 66) + 1368 
New Pays........| 4 1} 18) 24) — 250 


Total Discoveries 


Extensions to Fields | 





- 
= 
= 
~ 
= 
= 


863; 734] + 176 
21) 19} 173,133) + 304 | 


Oil Fields. 20) 18} 156} 111) + 49 
Distillate Fields. ..| i, 11 8} + 373 
Gas Fields... ... | 1 6} 14) — 57s 


Toe Sa 
Total Prod. Tests | 130 133 1036) 867 +195 


Dry Holes....... 512| 529) 3872! 3513 rt 102 2 
Wildcats........ 503} 518) 3818) 3465) + 102 
New Pays ; ef 5| 7| 7| 
Outposts Reh) 9 6| 47) 41 + 146 

| 


Total Expl’tory Tests 642| 662| 4908 4380) + 121 
Percent Productive! 20.2; 20.1) 21.1) 19.8).... 
Percent Dry 79.8} 79.9) 78.9) 80.2! 

| 


Stanolind Oil & Gas Company off i 
Cameron Parish, Louisiana. The State 
Lease 1137 No. 2-A ona late test flowed 
912 barrels of 34.9-gravity oil per day 
through a one-fourth-inch choke. Pro- 


Results of ioncncmnicatiel ne in ran and First 8 weneaiend 1949-1948, shen Districts 


FIRST EIGHT MON _ 1949 


_ Productive Tests 






































































































































































































































MONTH OF AUGUST, 1949 - - oo —- \—- | Unproductive Tests Total 
| acai iinanareieat Bicserey sey | | | Total \—— -———| Explora- 
Productive Tests | | Produc- | | | Total tory 
— - | Unproductive | Total | | tive | | | Dry Tests 
| Total Tests Ex- , ee 
| New Fields | New Pays Extensions | Pro- |—-,——_,—|plora-| New Fields | New Pays } Retomions ees oe | 8 | 818 
=| —— | — | — | — GF duc- | Wild-| New| Out-| tory |—-; iP Mo.| Mo./|Wild-| New | Out- Mo. Mo.| Mo Mo. 
State or District | Oil} Dis. | Gas) Oil) Dis. Gas Oil Dis.| Gas} tive | cats | Pays} posts| Tests Oil| Dis. | Gas| Oil| Dis. | Gas) Oil| Dis. Gas 1949/1948) cats | Pays| posts| 1949/1948| 1949/1948 
Alabama........ es | a | ai ee | <i | iad Weca 10} 13) 10) 13 
Arisona.......... eh lead eae Ss : | * SS ee ee ee ee © 41 a] 4} t 
Arkansas........... | iis |---| | 15 17] 5 1] 5] 1). | 12} 4) 49 1) 2) 52] 69) 64) 73 
California........ Hen ee oa = 37]. MW) MORh cSis;..) 2h Ble 11)... 2} 31] 37} 228} 3] 2} 233] 152/ 264| 139 | 
Colorado........... | ee ee | ny 6} 1 ofeee| ii | 2} 28}.....{ 1) 29] 35! 30) 437 
Florida... ........ 2 x ed 1). 1) | 4 oP gO SP... tof 16] 20} ts 
Georgia...... s Be ® ie se | Aine haa ee 4, 3} as 
Illinois......... ": ee eae Cc 13| 65 78| 14 24)....]... | 34)... 72} 67) 373].....|.....] 373] 333) 445] 400 
Indians... 7 4 Gay tars a 7] 23 30} 33 aii WR fess 40| 31} 255].....|.....| 255] 156] 295] 187 
Kansas........ 14)... esp a 15] 27]. 42) 54 4) 4 6]... .| 68] 51) 256].....].....| 256] 311} 324) 362 
Kentucky. . pees be] | Rises 3} 4 ; mn m....) a 11} 7} 30).....].....| 30) 35] 41) 42 
Louisiana. . 4) 2) 1 1 af Oe oe 28} 21) 12) 4) 22] 13) 1) 5} 1 79| 82) 157].....].....] 157 1 153] 236] 235 | 
North Louisiana...|...|....| B Lime tek | oe | te 5) 4} a} a) 7 er 8 | 19] 15] 86).....].....| 86] ‘77| 105} 92 
South Louisiana....| 4) 2)....} IJ....J....]... 7 3 | 12} 16, 8} 3] 21) 6 i] 4) J).. 60} 67} 7i).....|.....] 71} 76) 131) 143 
Michigan 1 ae 1} 20) | 21} 13}... | 1 oe 19} 14] ins vee[ 1] 196} 161) 215] 175 
| 2 | Jere | ) 
New Mexico.........| 1)... a ee er i} oof of} 24 ERE fet SR 15) 14] 34) 1) 35] 44) 50) 58 
[| eS Fe Ro ag 4) Pa red | 2}....) 1} 3} 10) 25) 25} 25) 28) 35 
Bs ee } 1) 5 i5| 44| | 59) 39 5 } 3 17) | 78) 301].. 20) 384) 
Pennsylvania... .. oe i? Gis a | | 1 eS Mei oe . 5 | | 2 1 1} 3} 3 3 
South Dakota.......|...| Oe safe. S sacl Pee J+ BEE Sad <i Meas! 2 eee 
Tennessee... .. cis a a ame ci wate ee er Ae RAR CaP a ao a0} an} aap 
Texas..... ee | 26 5! 2) 8... 3/10) 1 | 55) 201) 4) 260|240} 35 47/111 31} 14] 62) 10) 3} 553 427| 1650| 3} + 31|1684/1497|2237|1924 
a — i = = = ez = —s = 9 ga on! sieeeneny a a pace —_ me = * = as meoenened _ a _a — 
Dist. 1 8. Central. Raaccd aS: Re | 41 20 1| 25 re Sa theca ies l 15) 5| 158)... 2} 160} 122] 175) 127 
Dist. 2 Middle Gulf i: St legs, 1| 1 6} 15]... 1} 22] 6 14, 7] 5 8] 4 1] 4! 1} 50] 48] 108i... 5] 113] 129} 163] 177 
Dist. 3 Up 1 a: eae ae 4, 23 27| 15] 11] 5] 36} 11) 2) 4) 3}....} 87] 70) 166].....].....} 166] 172] 253} 242 
Dist. 4 L. aS. 2} 2) Wy 4 i 4 | i} 3 | 32] 11] 7] 14] 32} 10) 7] 2 |. 84] 65] 233 1] 6-240} 231] 324) 296 
LOS es es Ee Pe hes 634 7 2 1). oe ee Oe a ae eS Pee 50) 55| 54) 62 
Dist. 6 Northeast..| 1)....|....|... | i] 8 9} 7} 2] 2) 1] 2 a as Fa a 9] 44) 65) 88 
Dist. 7-B N. Central eee | | | " ft 9} 49 1] 59} 84 13] 15]....] 1 8 117| 83} 378 1 3 382 269| 499) 352 
Dist. 7-CW.Central| 2|....|....| 1]. 2 | 8 11 16| 12 3] 4 8 27| 16] 66/.....| 2} 63] 67] 95] 8 
piece (RR Ripa Res ee Hee Fae Gr i, | 6| 13 1} 20) 25 5 28 1} 59] 64] 124 4} 128] 117) 187) 181 
Dist. 9 North......| 7)... | “i ae ORS a # 9] 34} 43] 64)....| 4] 12). 13 93] 55) 315 9} 324] 288] 417| 343 
Dist. 10 Panhandle.|.. .| |---| oe | J , ie 1 ee 4 5| 3 
— ee a oe | —_— =e (= SS ee ee ee —_|—— | EE 7 —_ - = — - -~—|-—-— 
2a 1 Se Pa oe 3 |] 4) 2 be | 1 | gs & ML... 1 wo 15] 15 
Virginia............ ED ae, =) Ae a 5 ee ee | Sea (ea See a ees 
Washington..... BEN Ve ae AeA i Sh ree ; ae ee are 2 2 
West Virginia oh Ta at RE Gee * er Se fi fee Ge Pe ee ees | ol ola] 5 
Wyoming...........| 3 idem 3} 12)... 1} 16} 10 | eee Rt | 24) 27} 77|.....] 4] 81 48) 105) 7% 
Total U.S.....| 66) 8) 8) 23)... 4) 20) 1 130) 503} 9 642 467 51) 75|207| 45) 18|156 uy vim 867 3818| 7 a 4908) 4380 
} | | i | | 








i} 








WORLD OIL « October, 1949 








tilling 


~] 
~_~ in 
Ro SR b 
ww bos) Gomer 


Bw 
om 


25.0 


b+++f/ +! | +++++4+4++4+ 


++)+/) 
=| 


+ 
j=: 


+ 
n 
_ 


off 
State 
owed 
day 
Pro- 


D 
9) 1948 
0) 13 
4, 1 
4) 73 











COMPLETE SERVICE 


The Texas Employers’ Insurance 


intai ilities where- 
iati aintains faci 
Association m i - 
by employers of labor in we 
i i 
«ho complete and highly spect sens 
Workmen’s Compensation Insura 
re) 
Service, including: 


istri i ces. 
Nineteen district service offi 


cial responsibility. 


Proved finan # 
underwriting 


Qualified ra ting and 


” 
“know-how. 


Prompt handling of claims. | 
Texas’ largest insurance safety engi- 


neering organization. 
em- 
Insurance at cost to Texas 


ployers. 





TEXAS EMPLOYERS 


es 


Do Workmen’s Compensation Insurance costs 
make up a substantial part of your rising operating 
costs? They do? Then how would you like to reduce 
your operating costs by reducing your Workmen’s 
Compensation Insurance costs? Thousands of busi- 
ness and industrial firms operating in Texas have 
effected such reductions and improved their Work- 
men’s Compensation Insurance service at the same 
time. 


How? By placing their Workmen’s Compensa- 
tion Insurance with the Texas Employers’ Insurance 
Association. The Association’s thirty-five years’ 
specialization in this one line of insurance and its 
statewide service facilities enable it to render the 
best possible service and still effect substantial sav- 
ings. These savings are returned to policyholders in 
the form of annual dividends and guaranteed cost 
discounts. Total savings to date exceed $23,000,000. 


Why don’t you take advantage of the service 
and savings offered by the Association? 


INSURANCE ASSOCIATION 


Home Office: DALLAS « District Offices in: ABILENE * AMARILLO + AUSTIN - BEAUMONT + CORPUS CHRISTI +» DALLAS « EL PASO + FORT WORTH 
GALVESTON + HARLINGEN + HOUSTON + LUBBOCK + MIDLAND + PORT ARTHUR - SAN ANTONIO - SHERMAN - TYLER - WACO - WICHITA FALLS 
HOMER R. MITCHELL, Chairman of the Board A. F. ALLEN, President 
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duction was from Miocene at 8823-28 barrels of 54.6-gravity distillate daily than 12 percent over the 4380 tests made 
feet. through one-fourth-inch choke. in last year’s eight months. 
Stanolind was the first to find produc- Wildcat drilling in general eased Eighty-nine oil fields were opened dy. 


tion of any kind on Texas’ tidelands al- 
though it was gas-distillate instead of 
crude. The operation was mate jointly 
with The Ohio Oil Company and Melben 
Oil Company. The successful well, State 
1, off Galveston Island, 
more than 5 million cubic feet and 48 


New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in August, 1949 


slightly during August, but it was kept 
at a fairly high level. Exploratory well 
completions totaled 642 to fall behind 
the average of 667 for the previous five 
months and the 664 finaled in August, 
1948. Yet the .year’s eight-month total 
of 4908 continued to hold a 


In all, 


gauged slightly 


lead of more 


Also Important Extensions to Established Fields 





ing August compared with 91 in July 
and only 78 in August a year ago, New 
oil horizons in existing fields numbereg 
23 to top July’s 21 and last August's 19 
112 new crude sources Were 
credited to August, the same as in July, 
and considerably more than the 88 ney 
pools added in August a year ago. 













































































= ————S = — — = = = ——————_—_————— — —==_ — —ISj—=>== | 
| | 2Initial | 
Total | Completion | '!Name, Character and | Production Gray. | 
| Date Depth} Horizon | Age of | Method ity of | 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed) (Feet (Feet) Producing Formation | and Choke Oi 
es \ 
ARKANSAS—New Oil Pays | 
Nevada. ...| Stephens, N...| H. T. Pannell’s Bannister 1, C SE SE NE 1-15s-20w | g-192-49 | 4012 | 2932- 2938 | LGlen Rosesd;L Cre | P 240; 48 wtr | 9g 
Union Hillsboro Dorsett Co. & R. H. Crow Tr’s Union Saw Mill 101, (OQWWO), C NESW | 8-10-49 | 4010 | 3938- 3945 |. Travis Peak sd; L Cre | F 329; 67 wtr | 34 i 
NE 11-18s-14w. |} 
COLORADO—New Oil Field | | 
Routt. .... Oak Creek R. E. Havenstrite’s Ryles 2, NW SW NE 2-3n-S6w, 20 mise Steamboat | 8-96-49 | 6747 | 6640- 6747 | L Morrison sd; Jur P 300 379 
Springs | | | j 
ILLINOIS—New Oil Field : | 
Bond Beaver Creek, | Hoiles Petroleum Co’s Hoiles 1, 400 fr wl 330 fr sl SW SW 13-4n-3w, 2 Y | g- 9-49 | 1127 | 1121- 1124 | Bethel sd; Miss | P 3; 10 wtr | 
N. A nw Beaver Creek pl. | | | 
LINOIS—New Oil Pays } 
Franklin Sesser Paul Moseback’s Bays 1, 445 fr sl 298 fr el NE SW 35-5s-le............. | g_ 9-49 | 4500 | 4360- 4435 Devonian li; Devo P 35 
Franklin. Whittington, | B. P. Jones’ Boyles 1, 330 fr nl 230 fr wl SW 13-5s-2e, 14 mi fr prod.... g- 9-49 | 2780 | 2616- 2625 | Bethel sd; Miss P 25 
Ww. | 
Gallatin. Inman, Cent..| J. L. Crawford’s Sutton 1, SW SW NE 6-8s-10e. . Be ct stanton a | S- 9-49 | 2496 2123- 2131 | Tar Springs sd; Miss P 18; 32 wtr 
Gallatin. Inman, Cent..| J. L. Crawford’s Wilson 2, NE SE NW 6-8s-10e. . TR Pee g-93-49 | 2820 | 2772- 2779 | L Renault li; Miss P 12 
Jefferson...| Williams W. F. Seigler’s Wakefield 1-A, 430 fr sl 330 fr el NE 3-3s-2e .. 8-30-49 | 2585 2504— 2509 | Bethel sd; Miss _ P 18; 18 wtr | .... | 
White New Har- V. T. Drilling Co’s E. Brown 1, SE NW NW 29-5s-14w, 14 mi w of prod 8-30-49 3136 | 3005- 3012 | Aux Vases sd; Miss P 35 ome | 
mony, S. | 
ILLINOIS—Oil Field Extensions | z= _ 
Clark......| Weaver W. W. Dayton’s C. A. Cox 1, NE NE NE 30-11n-10w, 34 mi sw extension.| 16-49 | 2060 | 2029- 2060 | Devonian li; Devo | P 187 
Gallatin. Inman, E. Carter Oil Co’s C. L. Hughes 1, SE SE NE 8-8s-10e, 134 mi wextension...} 93-49 | 2936 | 2717- 2721 | Aux Vases sd; Miss | P 20; 50 wtr 
Cons. | 
Gallatin....| Junction, N...| Oil Management Co. & Hanes Drlg Co's Max Wilson 1, NE NE NW 2- | 8-30-49 | 2945 | 1600- 1615 | Pennsylvaniasd; Penn | P 32; 15 wtr 
|  9s-9e, 34 mi e extension. | | ea 
Wabash... .| Maud, N. | Oil Management Co. & Hayes Drig. Co’s G. Woods 1, NE NE SE 31-1n- | 9-93-49 | 2889 | 2787- 2792 | L O’Hara li; Miss P 20; 70 wtr 
Cons. 13w, 1 mi n extension. el : 
Wabash... .| New Har- E. Brown’s Dunn 1, SE SE SE 26-2s-14w, 44 mi extension Eee 8-16-49 | 2568 | 2544- 2560 | Cypress sd; Miss PS 
poe ee | 
urg Cons. | 
Wayne.....| Zenith, S Russell P. Johnson's Edward Vest 1, NE NW SW 16-In-5e, 34 mis ext.| g-93-49 | 3004 | 2999- 3003 | McClosky li; Miss P 256 
INDIANA—New Oil Fields ning sh 
Gibson Evans-Dobbs-S. Lewis & Sons’ A. C. Brown 1, NE NW NE 28-2s-llw, 2 | g-93-49 | 2150 | 2112- 2134 | Benoist sd; U Miss P 100 
mi e Owensville, N pl. | 
Knox..... Wm. P. Muller's Maud Simpson 1-A, SW NW SW 14-In-l0w, 1 min} g-95-49 | 1847 | 1770- 1775 Rosiclare li; Miss P 45 
Hazelton pl. | | 
Posey......| Crunk, § George & Wrather-Aurora Gasoline Co.-Barclay Oil Co’s L. Tenison 1,| g- 4-49 | 2077 | 2070- 2077 | Hardinsburg sd; Miss P 20 
NW SW NW 20-7s-12w, 14% mi e LaMott pl. } : 
Posey..... | Chas. C. Clark’s Sugg Heirs 1, SW SE SE 21- 6e-14w, btw Welborn & Graf- | 8-16-49 | 2516 | 2500- 2506 | Cypress sd; Miss P 10 
ton pls. | 
Sullivan Paxton... Arthur J. Nash’s Ruben H. Johnson 1, NE SW SE 23-7n-9w g- -49 | 1207 | 1200- 1207 | Rosiclare li; Miss | P10 
Sullivan....} York Ferry A. J. Slagter & Frank Strickland’s Kelle ay 1-A, 370 fr wl 330 fr nl NW NW g- -49 | 606 | 580- 606 Pennsylvania sd; Penn | P 22 
SE 11-8n-1lw. | } | 
Vander- | Ryan & Sharp’s Geo. Schweikart 1, NE NE NW 15-5s-1lw, 2 misw Darm- | g-23-49 | 2650 | 2536- 2542 | O’Hara li; L Miss | P 151 
burgh | stadt pl. | | 
KANSAS—New Oil Fields eed w 
Barton.....| Meadowside. 7 Eldorado Refg Co.-Flourney & Williams Drlg Co’s Stumps 1-B, NW NW 8- 2-49 | 3299 | 3284- 3299 | Arbuckle li; Ord | Sw 960 
SE 24-18s-1lw, 2 mi e Ames pl. es ee tl ee el r 
Butler.....| .............| D.S. Hager et al’s Reiserer 1, SW SW NW 15-26s-7e, 114 mi n Young pl.. 8-23-49 | 3176 | 3161- 3176 | Viola li; Ord P 25 pee 
Cowley Stayton ..| K. T. Wiedemann’s Stayton 1, SW SW NW 32-32s-4e, 3 mi sw State pl. 8-23-49 | 3141 | 2123- 3138 | Bartlesville sd; Penn | P20 41 
Ellis. . Dreiling. . | M. B. Armer’s Dreling 1, SE SE NE 21-14s-16w, 6 mi se Herzog pl. |} g&- 9-49 3383 | 3366- 3383 Arbuckle li; Ord | P1738 see | 
eee BREE bs 2 Batch | W. L. Hartman & Jack Hinkle’s Reed 1, NW NW SE 5-13s-17w, 1 mi w | 8-26-49 | 3621 | 3424- 3436 | Lansing-K.C. li; Penn | P 47 soe | 
Catherine, NW pl | | | 
Graham....| Muilenberg.. | D. G. Hansen's Mui'enberg 1, SE NE SE 1-10s-21w, 1 mi w Palco pl. | g-29-49 | 3842 | 3839- 3842 | Arbuckle li; Ord P 155 vane 
McPherson.} Bonaville.. . Texas Pacific C&O Co’s Gabrielson 1, SE SW NW 33-17s-2w, 3 mi nw | 8- 9-49 | 3570 | 3557- 3570 | Simpson li; Ord | P 108 29.6 
| _ Twin Mounds pl , 
Pawnee... | Jayhawk Drlg. Co. & Vickers Pet. Co’s Dirks 1, NE NE SW 23-20s-l6w, 8-25-49 | 3775 | 3763- 3775 | Arbuckle li; Ord | F 203 
2 34 mi w Pawnee Rock pl. | } . ; Be 
Phillips. .. L. B. Stableford & B&R Drlg Co’s Huffstutter 1, NE NE NE 6-2s-18w, 2 | 8-23-49 | 3480 | 3407- 3435 | Lansing-K.C. li; Penn P 58 
mi ne Dayton, N pl. 
Rice...... Tom Allan’s Stahl 1, CSL NW 14-20s-8w, 114 mis Lyons gas pl...........] 8-23-49 | 3332 | 3310- 3325 Misener sd; Miss | P25 tees 
Russell Eldorado Rfg Co's E ly 1, NE NE NE 15-15s-13w, 1 mi e Trapp pl. 8-16-49 | 3319 | 2948- 2952 | Dodge li; Penn P 89 vent 
Russell R. H. Shields & Anse hutz 1, NW SW SW 25-13s-14w, 114 mie Russell pl. 8- 2-49 | 3288 | 3273- 3286 | Arbuckle li; Ord P 108 sane 
Stafford... 5 Musgrove Pet. Corp’s Hart 1, SW SW NE 36-22s- l4w, 3 mi se Nellie pl. 8-23-49 | 3832 | 3826- 3832 | Arbuckle li; Ord P 472; 42 wtr | 38 
Stafford... .| Grow Westgate-Greenland Oil Co's Grow 1, SW SW SE 16-21s-13w, 4% mi n g— 2-49 | 3712 | 3705- 3712 | Arbuckle li; Ord P 132; 5 wtr | «++ 
Hazel pl. 
| KANSAS—Oil Field Extension | | obs dithe 
Russell . Unnamed | Lindas Oil Co's Dumler 1, NW SW SW 16-14s-13w, 34 mi se extension. . 8-23-49 | 2436 | 2408- 2436 | Tarkio li; Penn P 12 
: | KENTUCKY—New Oil Fields | | 5 
Union. ....} | I. W. Hartman-Calvert & Willis Inc’s Culver Hrs 1, 1910 fr nl 3365 fr el | 8-18-49 | 2675 | 2302- 2310 | Cypress sd; Miss P 55; 14 wr 
: | 11-P-20, 144 mi nw Robinsonville fid. | 2513-— 2521 | O’Hara li: Miss ; 
Shae: Sena tyan Oil Co. -George & Wrather Drig Co's Chas. Greathouse Hrs 1, SEC | 7-19-49 | 2251 | 2243- 2251 | Cypress sd; Miss P 150 
|  24-Q-20, 24% mis Powells Lake pl. | 
¥ KENTUCKY—Oil Field Extension 5 ee 
Daviess... .| Glenville. . . A. Teller, Tr's J. C. Martin 1, 13-N-28, 14 mi nw extension. 8-23-49 | 1645 | 1643- 1645 | Bethel sd; Miss P 20 
; NORTH LOUISIANA—Oil Field Extension | . 
Sabine. ....| Converse Potter & Spellisy’s Long Bell Lbr 2, 1885 fr nl 990 fr wl 6-8n-13w, extension} 8-30-49 | 2080] .......... Chalk; U Cre P 80 
| = 
1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formation abbreviated 
thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; Cre, ‘Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvanian: ¥: 
Miss, Upper Missiesippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 
2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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OF SEISMIC PROSPECTING EXPERIENCE 
GAINED IN WORLD WIDE OPERATIONS 


Only in an integrated organization as large as SSC can 
the experience necessary to produce accurate Final 
Maps and Reports be brought to bear on your exploration 
projects. 

SSC’s standards for crew operating procedures and for 
interpretation and review, result in greater accuracy and 


more specific definition of geologic structure. 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in August, 1949 
(CONTINUED) 


Also Important Extensions to Established Fields 
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| 
Peoples Natural Gas Co’s William Piper 1, Unity Twp.... 8-26-49 | 8552 | 9391— 9360.| Oriskany sd; Devo 


Total | Completion 1Name, Character and Production a 
; Date Depth} Horizon Age o Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed| (Feet) (Feet) Producing Formation and Choke bi 
SOUTH LOUISIANA—New Oil Fields | 
Beauregard.| ............. Atlantic Rfg Co’s Sabine River Lbr Co 1-A, 560 s 760 e of NWC Sect. 8-29-49 | 9586 | 9304- 9323 | Wilcox sd; Eoc F 230; #5” 305 
24-58-13w, 2 mi sw Bivens, W. | ‘ 
oa i ae Kerr-McGee Oil Ind., Inc. & Phillips Pet Corp's State-Block 33-1, center | 8-24-49 |13282 /10390-10408 | Miocene F 934; yy” 423 
of 19,760-ac Lse, 244 mi in Gulf of Mexico. r 
Plaque- a Eee Barnsdall Oil Co’s Breton-St. Lee 1227-5, Blk 32, Breton Sound.......... B-06540 | GOB GRUB GROG Boece. soc cdeiedieveeries F 187; 3” %1 
mines 
Pee Atlantic Rfg Co's Albert Meche 1, NEC Sect. 9-7s-3e, 4 mi nw Shuteston. 8-11-49 | 9898 | 9474— 9482 | ............ cece eeee F 45; 4%” 565 
- SOUTH LOUISIANA—New Oil Pay | 
. Fordoche..... The Texas Co’s J. O. Long et al 3, 3300 e 660 s fr NWC 29-6s-8e. . .| 8-20-49 | 9600 | 8798- 8802 | ..........- eee eee wees F 155; &” 385 
oupee | 
SOUTH LOUISIANA—New Distillate Fields 
OS rere Continental Oil Co's R. A. Estes 1, 1995 n 2000 w fr SEC 11-9s-5w, 134 | 8- 5-49 |11474 |11374-11387 | Lower Miocene F 72; 2.5 44 
Davis mi fr ne fik of Welsh Dome. min; : 
ES ere Humble O&R Co's Burton-Swartz Land Corp. 2, Sect. 51-128-15e...... 8-26-49 |11450 |10838-10848 | ...-------.- eee ees F 227; ib. 524 
MICHIGAN—New Oil Field : 
Allegan. ... W. Spencer Cook, Inc. & H. L. Wadsworth’s Marshall 1,SE NE NE 11- | §8~— 3-49 | 1187 | 1183- 1187 | Traverse li; Devo F 360 4l 
1n-16w, Casco Twp, 5 mi ne Hawkhead fid. 
MONTANA—New Gas Field 
Fallon. ... F. H. Becker’s Becker-Brandt 1, SE SW SE 18-5n-60e, Plevna area...... 8-25-49 | 1220 | 1160- 1229 | Judith River sd; U Cre 0.5 min 
NEW MEXICO—New Oil Field 
fe, See eee Amerada Pet Corp's J. T. Caudle 1, 1980 fr nl 660 fr el Sect. 10-128-33e, 1 | 8- 1-49 |11083 | 9028- 9040 | Pennsylvania li; Penn F 285; 7 wtr; | 463 | 
mi sw BTA area prod. yy” 
NEW MEXICO—New Oil P. 
Lea Crossroads Magnolia Pet Co's Santa Fe 1 “B, 1980 fr sl 660 fr el Sect. 38-9s-36e...... 8-12-49 | 9888 | 9750- 9755 | Pennsylvania li; Penn P 175; 136 a | 
wtr 
NEW MEXICO—New Gas Fields 
oe ee ee i Pa Co’s Z. A. MeMillian 1, (OWWO), 1980 fr sl 660 fr wl Sect. | 8-16-49 | 7448 | 9980- 3085 | --------e creer creer eee 0.6 mln 
Rio Arriba.| .............| Stanolind O&G Co's Rosa Unit 1, C SW SE 11-31n-6w...............005- 7-13-49 | 8087 | zg99- 9056 | Dakota sd; U Cre 0.6 min 
: OKLAHOMA—New Oil Fields 
Garvin.....| Roady, NE... —— O&G Co’s Richardson Unit 1,SW SE NE i-1n-1w, 1 min Hoover, | 8-11-49 | 4664 | 4573- 4589 | 2nd Deese sd; Penn F 80; %” 27 
. pl. 
McClain. ..| Bradley, E....| Cities Service Oil Co’s Dacus 1,C NW SW 29-5n-4w..............-..4:. 8-11-49 |11760 |11179-11624 | 1st Bromide sd; Ord F 88; 14” 443 
Okfuskee...| Blakely, SE...| Mid-Continent Pet. Corp’s G. R. Weehunt 1, NW SE SE 6-11n-lle......} 8 4-49 | 3779 | 3760- 3775 | Wilcox sd; Ord P 150 an 
Pontotoc...| Beebe, SE.... ee Inc’s L. A. Braley Est. 1, NE NW NE 9-4n-5e, 114 mise | 8-22-49 | 3361 | 9959- 9059 | Viola li; Ord F 840; 34” 37 
eebe pl. 
ee Lloyd Sanders’ Danielson 1, (OWWO), NE SE SW 23-9n-7e............. 8-25-49 | 3572 | 3357- 3368 | Booch sd; Penn P5;80wtr | .... 
Stephens. ..| Palacine, NE..| Kingery-Patterson & A. C. McKoy'’s Weedn 1, SW SW SE 3-2s-6w........] 8-18-49 | 4863 | 4770— 4963 | Simpson dolo; Ord P 85; 125 wtr | 305 
; OKLAHOMA—New Oil Pays 
Lincoln. ...}| MidlothianNW]| Falcon Seaboard et al’s Yancey 1, (OWWO), SE SE NW 26-14n-3e........| 8-23-49 | 4124 | 4959- 4095 | Oswego li; Penn F 52; 1” 46 
McClain. ..| Lindsey, NE..} Bauman & Pray’s Ainsworth 1, (OWWO), NE NW SE 26-5n-4w..........| 8-11-49 |10997 | gong- 9944 | Deese sd; Penn F 115; 34” a | 
Pottawa- Avoca........}| Flynn Oil Co’s Cecil 1-B, SW NE NE 6-6n-4e. ... 2.2... 0. eee eee eee ees 7-28-49 | 3748 | 3739- 3748 | Senora sd; Penn F 180; 4” ae 
tomie } 
Pottawa- Tecumseb. . Stanolind O&G Co, & Amerada Pet. Corp’s Billington 1-B, (OWWO), SW | 8-18-49 | 5320 | 4994- 4989 | Hunton li; Devo F 144; %” 
tomie SE SW 32-9n-3e. | 
Stephens...| Placine, §.....| Sunray Oil Corp’s Nichols 4, SE NW NE 21-2s-6w............-2+20+5- 8- 4-49 | 2652 | o5en_ ogso | Arbuckle li; Ord | F 98; 14” 36 
OKLAHOMA—Oil Field Extension | 
Garvin.....| Hoover, NW..| W.B.Cleary-W. B. Smith & J. L. Webb’s Ayers 1,SE NW NENW 19-In- | 8-18-49 | 1720 | 14 1440 | Pontotoe sd; Penn F 80; 33” 39.6 
le, e extension. ‘ | | | 
OKLAHOMA—Nevw Distillate Field | | 
Hughes Mid-Continent Pet. Corp's McCosar 1, SW SW NE 14-8n-10e, 1144 mi nw! 7-28-49 | 3293 | 3959- 3994 | Cromwell sd; Penn | F 44; 8.3 | 
Greasy Creek fid. | | min; 4” 
OKLAHOMA—New Gas Fields | 
Hughes. . Joe Josephson & V. E. Autry’s Claude Meadows 1, NE NE SE 14-9n-12e, | 8-25 49 | 3496 | 3440- 3496 | Cromwell sd; Penn 5.1 mln 
se of Dustin. | | 
OKLAHOMA—New Gas Pay 
Pototoc. ...| Bebee, SE....| W. A. Delaney, Jr.’s Wilburn Hrs 1, SW SE NE 4-4n-5e....... ...| 8-26-49 | 1465 | 1440- 1465 | Calvin sd; Penn | 7 mln pe 
PENNSYLVANIA—New Gas Field | | | 
eer ry ri | 0.2 mln 
| 





Westmore- | 
land TEXAS—District 1 (S. CENTRAL)—New Oil Fields 
Bastrop... Jesse I. White's Martin McDonald 1, 150 fr w&swl of 54-ac Lse, M. Baker | 8- 5-49 | 1881 | 1g69- 1881 | Dale li; U Cre F 112; 4” 40 
Sur, 8 mi sw Bastrop. | 
Caldwell...| Staples.......} Fred J. Adams’ Mrs. Fred J. Adams 1, 4000 fr swl 330 fr sel of 756-ac Lse, | 8-16-49 | 704] 671- 704] ------ P 23 36 
8. B. Morrosion Lge, 2 mi s Martindale. | } 
Guadalupe J. M. Turkel’s J. B. Burns 2, 4100 fr sel 9400 fr swl Samuel Highsmith Sur, | g- 2-49 | 2274 | 9295- 2267 | Austin Chalk li; U.Cre | P44 37 
4 mi w Luling. b 
Guadalupe.| “Jayeddie”...| R. L. Turner & Sam Maceo’s August G. Bode 1, 150 fr nl 100 fr wl 91.47-ac | 8-25-49 | 2085 | 2015- 2105 | Austin Chalk li; U Cre F 226; 4%” PA) 
Lee, J. W. Williams Lge, 2 mi nw Zoborowski fid. } | | 
TEXAS—District 2 (MIDDLE GULF)—New Oil Fields | | 
ee eee Houston Oil Co’s B. W. Trull et ux 1-A, 1650 fr nel 2400 fr nwl Sect. 15, | 8-25-49 {10514 | 7947- 7953 | .--------eceeeceeeeee F 61; 1%” 414 
Geo. Williamson Sbdn, Pat Green Sur, 3% mi e Francitas fid. } | | 
Lavaca....| Provident Great Lakes Carbon Corp et al’s Wm. Allen 1, 467 fr el 1650 fr sl] Wm. Bell | 7-22-49 | 6157 | 6113- 6120 | Yeguasd; Koc F 103; %” 6 | 
City, E. Sur, 1 mi e Provident City fid. | 
TEXAS—District 2 (MIDDL E GULF)—New Distillate Fields 
Goliad.... eae. Wood Oil Co et al’s C. C. Ramsey 1, M. de J. Ybarbo Sur, 4 min Riverdale} 8-24-49 | 5325 | 4512- 4514 | Pettus sd; Eoc F we 15.8 60 
» ettus mln; open 
Live Oak...} Karon.......| Tide Water Assoc. Oil Co’s Geo Maguglin 1, 660 fr se&swl J. Poitevent | 8-11-49 | 8546 | g180- 8190 | Mass. Wilcox sd; Koc F 108; 3.8 
Sur 37, 2% mi e Coquat fid. min; 4” 
TEXAS— istrict 2 (MIDDLE GULF)—Distillate Field Extension 
Live Oak...| Clayton. . Magnolia Pet Co's C. S. Herring et al 1, 1485 fr sl 2310 fr wl Sect. 64, Tr. | 8-14-49 | 6980 | 6468- 6478 | ....-.----+eeeeeeeeeee+| F520; 39 60 
3127, Blk 64, C. F, Simmons Nueces River Sbdn, BS&F Sur 247, 34 mi min; open 
e extension. WOOA. OOMEND 5: J visicgoncoxexdseeaees F 422; 19 60 
min; open 
TEXAS—District 2 (MIDDLE GULF)—New Gas Pay 
Lavaca... .| Speaks...... Fidelity Oil & Rity Co's — Clark 1, 330 fr n&wi Reals de la Crois | 8- 9-49 | 5620 | 5273— 5278 | .....ccccccccceccscecee No gge 
Sur, 24 mis-se producti 
TEXAS—District 3 (UPPER GULF)—New Oil Field 
San Jacinto.| ‘‘Lick Branch”| Floyd L. Karsten’s Quinn-Bevil 1, 3650 fr nl 330 fr el 3000 fr sl B. B. Stur- | 8-15-49 | 8626 | 8614- 8624 | ......-..--0eee scenes: F 156; &” 40.5 
gess Sur, 2 mi se Mercy 
TEXAS—District 3 (UPPER GULF)—New Oil Pays 
Brazoria. ..| Bryan Mound.) Freeport Sulphur Co's Freeport Sulphur Co 2-A, Henry Burt Sur, s fik of fid.| 8-13-49 | 1388 | 1360- 1381 | ..........eeeeeseeeeeee Be a” 335 
BSA 1 GIGE fF POTN Bode oobckic csecasnances F 301; 4%” 37 


John W. peed Maco Stewart 1-B, 3100 fr wi 7350 fr sl W. K. Wilson 


e, BW O 

EAS Disenct 3 (UPPER GULF)—New Distillate Field | 

Hamill & Lenoir M. Josey’s H. J. Logenbaugh 1, 380 fr wl 990 fr | 8-10-49 | 7075 | 7024- 7036 | .......---seeeeeeeeeees F pe cee, 1.4] 605 | 
mln; 


Galveston. .| Gillock...... 



































Harris. .... Cypress. .... Clad B. 
sl A. Roberts Sur, 2 mi sw Cy 
TEXAS—District 4 (LOWER GULF SW)—New Oil Fields i 
Nueces....| London Gin.. .| Grace Oil Co’s L. F. pay eo , (OWWO), 660 fr n&el Sect. 1, Lau- | 8-11-49 | 616 | 4499- 4507 | Miocene F 76; %” 323 / 
reles Fm Trs., 2 mi n London fi i 
OA Ly epee eee Producers Dev. Co's Veronica McCullough 1, Blk 39, Richard King Fm | 8-10-49 | 5594 | 5538- 5548 | ........... cee eee eeees F 8; open 38 
Lots, 1 mi se Richard King fid. 
1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, Ty, sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formation abbreviated 
. Cre, I Lower Cr .aceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvania: U 





thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L 
Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sul, Silurian; Ord, Ordovician; Can:, Cambrian. 


2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches 
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EXACT DEGREES OFF VERTICAL... 














You get STRAIGHT HOLE DRILLING INSUR- 
ANCE when you get Sperry-Sun’s Improved 
E-C Inclinometer on the job. Everything 
necessary to assure quick, positive, accurate, 
easily read and permanent records at any 
depth is here, in one simple, convenient 
package. 


The Improved E-C Inclinometer can be 
Go-Deviled, thanks to an automatic circuit 
breaker now provided to break the electric 
circuit after your fractional degree record 
has been made. It can also be run by any 
other conventional method in either rotary 
or cable tool operations, such as: On wire 


line, core barrel overshot, or inside bailer. 





with tee \MPROVED E-C INCLINOMETER 


Operated by dry cell batteries on electro- 
chemical principles, the Improved E-C 
Inclinometer provides multiple records in a 
single round trip . . . it double checks each 
record . . . it requires no complicated 
developing, furnishing immediately the 
information you want right on the job. 


E-C Inclinometers are furnished on a low- 
cost, lease-rental basis, and are factory 
maintained to assure perfect operating 
conditions at all times. 


Get STRAIGHT HOLE DRILLING INSUR- 
ANCE by calling our nearest service 
engineer. 


Brag 


‘SPERRY-SUN WELL SURVEYING COMPANY 


3118 BLODGETT AVENUE HOUSTON, TEXAS 


Philadelphia, Pa. Falfurrias, Texas Odessa, Texas Marshall, Texas Long Beach, Calif. Oklohome City. 
Lafayette, lo. Bakersfield, Calif. Moulden Oil Field Services, Casper, Wyo. Crossville, Iinois 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in August, 1949 
(CONTINUED) 
Also Important Extensions to Established Fields : 
| | 
| Total | Complet | IN Ch taitial { 
: : | Date Depth —— | _ Age is nl ote mn | Gray, 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed! (Feet) (Feet) Producing Formation and Choke te 
z TEXAS—District 4 (LOWER GULF-SW)—New Oil Pays ee ‘ 
Nueces. ...| West Corpus..| The Chicago Corp's J. C. Wilson 2, 660 fr s&el Lot 1, Sect. 6, Rge 7, J.C. | 8- 3-49 | 9309 | 8348- 8358 Re Sr isce F 99; 4” 
San Patricio} Plymouth, E P.M Boykin, J W. P. Mull 7 se : f 
ricio} Fiymouth, &.. oykin, Jr’s ». Mullen 1, (OWDD), 1400 fr nl 466 fr wl Bik 1, 7-29-49 | 5525 | 4880— 488: > 29. Lz 
: Sect. 27, 4th addn to Taft Fm TE | a kne es adrsatetasestenesl a 28.5 , 
Starr...... Rincon.......} Continental Oil Co’s T. B. Slick Est. 120- B, 1320 fr nl 1270 fr wi A. C. | 8- 2-49 | 8514 | 6224- 6235 | Rincon sd; Olig. F 104; 4” , 
; ie Truitt Sur 266. : ; 42.3 
Willacy ....| La Sal Vieja. .| J. S. Abercrombie Co. & Magnolia Pet Co’s R. F. Robinson 1, 330 fr n&wl | 8-25-49 | 8814 | 8329- 8344 Fee eae RG F 184; 4” 
Lot 2, Blk 4, Narcisso Tr.4,SanJuandeCarricitosGr. #8 | | | | Jo0000 0)" es eeeessuss : 39.4 
“ TEXAS—District 4 (LOWER GULF-SW)—Oil Field Extension 
Kenedy. ...} Rita.........] Humble O&R Co’s Mrs. 8. K. East 3, 12,800 fr wl 13,155 fr sl Los Finados | 8- 4-49 | 9708 | 5120- 5130 | ......... : F 41; \%” > 
Gr, 1 mi nw extension. | , ; ; nee 47 
TEXAS—District 4 (LOWER GULF-SW)—New Distillate Fields | 
a ee Humble O&R Co's R. J. Kleberg, Jr. Tr. 1, 1980 e&s fr SWC Sur 82, Santa | 8-21-49 /10382 | 8123- 8135 | F 51; 2.1 
’ Quiteria Gr, 7 mi e Encino. | min; oper 55.6 
Hidalgo....| ...-......-. Sinclair O&G Co's John Jancik 1, 660 fr w&sl Lot 10, Blk 16, Pore. 72, | 8-31-49 | 9215 | 6575- 6640 | ©2020. oe. F 140; 7 min; ; 
Alamo Ld & Sugar Co. Sbdn, 344 mi w Alamo fid. | open 65 
: a TEXAS—District 4 (LOWER "GULF-SW)—New Gas Fiel 
San Patricio! ...........--| Curtis Singleton Drig Co’s J. H. Ewing 1, (OWWO), Blk "§ Sect. 13, Geo. | 6- -49 | 7215 | 5536- 5543 re wooeee) Omln; YY" 
H. Paul's Sbdn of Coleman-Fulton PCL, 2 mi s Sinton. i rig: 
TEXAS—District 4 (LOWER GULF-SW }—New Gas Pay 
Duval.....} Hoffman..... J. W. Cosner’s W. K. Hoffman 1, 900 fr swl 700 fr sel Sur 116, 7 mise Freer] 8-10-49 | 2067 | 2005- 2026 | ......................-| 4 mln; open the 
TEXAS—District 6 (NORTHEAST)—New Oil Field ‘ nose in 
eee Shell Oil —* Consumers Lignite Co. 1, 60-ac Tr, Friend McMahan Sur, 2 | 8-19-49 | 4746 | 4197— 4198 | Sub-Clarksville sd; U Cre| P 21 171 
mis A is 
R TEXAS—District 7-B (N. CENTRAL)—New Oil Fields | -. 
Erath...... +++eeeee+sss] Amburgey-McClung-Amburgey’s W. R. Miller 1, 3750 fr el 330 fr s] Thos. 8-16-49 | 4002 | 3952- 3982 | Ellenburger li; Ord P 41 40 Dri 
Harrell Sur, 5 mi se Thurber. line 
Jones... ... ssseeeeeseees| GC. U. Bay & Taubert Drig. Co’s E. E. Farnsworth 2, 330 fr n&wl Blk 1, | 8-25-49 | 3158 | 3150- 3158 | ........ 0... F 1176; %” 37 - 
; Lge, 358, Goliad CSL Sur, 134 mi nw Bartlett fid. sie : stez 
Nolan.....| -+--+---+-++- Steely. Oil Co's E. E. A. Ater 1, 330 fr nl 2500 fr wl Sect. 67, Blk 23, T&P Sur, | 8- 9-49 | 7155 | 7097- 7118 | Ellenburger li; Ord P 154 449 fed 
mi sw Roscoe sas e 
Shackelford.| ......... - ace Co's Dell N Newell 1, 50 fr el 874 fr 8] SE44 Sect. 59, ETRR | 7- 2-49 | 1263 | 1257- 1263 | Tannehill sd; Penn P 25; 5 wtr 38 mac 
ur w ml nw ; 
Shackelford.) .........---- Jock H Moers’ 8 ‘Dowson & ‘Conway 2, 660 fr sl 220 fr wl Sect. 194, ETRR | 8-19-49 | 1537 | 1531- 1537 | Humble sd; Penn P 102 97 that 
ur, 5 mi e Lueders a 
Throck- | ....--.-.+-+- Deep Rock Oil Corp’s Thomas W. Foreman 1, 330 fr n&wl Sect. 3040, 8-16-49 | 5311 | 4497- 4540 | Caddo li; Penn | P 53 375 rep! 
__,morton TE&L Sur, 54 mi ne Throckmorton. ? ith 
Throck- =| ---+++++--. Turner & Duvall’s E. A. Posern 1, 330 fr sl 1990 fr wl Sect. 682, TE&L | 8-30-49 | 4510 | 4474- 4510 | Caddo li; Penn | F300; #5” | 394 wes 
morton Sur, 244 mi se Woodson. | ;™ fitti 
TEXAS—District 7-B (N. CENTRAL)—New Oil Pay 
Jones. ..... Jones Reg. ... Manley Bros. & Barron’s Abbie E. Harvey 2, 1890 fe nl 990 fr wl Sect. 9, | 8-80-49 | 1855 | 1830- 1855 | U Hope li; Penn P 43 | 365 E 
Blk 14, T&PRR Sur, 2 mi e Nugent. i : 
ON ees TEXAS—District 7-B (N. CENTRAL)—New Gas Pay boil 
Stephens. ..| O’Neal-Caddo.| MeKlroy Ranch Co's A. N. Sayre et al 1, 1800 fr s] 660 fr wl Sect. 2, Blk 7-28-49 | 4501 | 4000- 4005 | Marble Falls li; Penn 1.5 mln; open 
8, T&P Sur, 4 mi w Breckenridge. ih turn 
TEXAS—District 7-C (W. CENTRAL)—New Oil Fields heac 
Runnels....| -.-------++-- Fred M. Manning, Inc’s S. L. — 1, 3925 fr nwl 2582 fr swl,Sect. 293, | 7- 8-49 | 5626 | 5282- 5290 | Pennsylvania sd; Penn P 55 49 
J. Jefferies Sur, 344 mi nw Winga' : ‘ steai 
Runnels....| -..------++-- E. 8. Price Oil Co's i Malone 1, "£250 ‘fr el 381 fr sl M. J. Paramore Sur, C1569") 2087 | OB70— 9867) |. cise ccceccceccensesisc P8 42 Of 
26 mi ne Balling 20 f 
TEXAS— District 7.C (W. CENTRAL)—New Oil Pay | type 
Runnels....| Beddo....... Chapman & MeFarlin’s W. B. Dankworth 1, 330 fr #1 1086 fr el Sbdn 52, | 7-30-49 | 3971 | 3720- 3725 Jennings sd; Penn F 624; open | 464 yI 
Domingo Diaz Sur 532, 6 mi ne Bal inger. : mid 
a = TEXAS—District 7-C ( W. CENTRAL)—Oil Field Extensions 
Coke...... Millican...... Sun Oil Co's Annie Cummings 5, 660 fr n&wl Sect. 187, Blk 2, H&TC Sur, 7-29-49 | 6039 | 5903— 6039 | Strawn li; Penn F 257; 1," 455 pass 
4 mi nw extension. : : equij 
Tom Green.} Susan Peak...| Pjymouth Oil Co's John D. Robertson 1-C, 1070.9 fr sl 1168.3 fr wl E. | 8-13-49 | 4885 | 4954~ 485 | Strawn sd; Penn F 358; 4%” 378 | 
Abbott Sur, 4 mi sw extension type 
: TEXAS—District 8 (WEST)—Oil Field Extensions 
Andrews...| Dollarhide...-| Magnolia Pet. Co's E. P. Cowden 21-B, 660 fr wl 1980 fr nl Sect. 3, Blk | 8-30-49 |12020 | g424- 9670 | Silurian li; Sil F 320; 3%” | 388 supp 
, A-55, PSL Sur, 1, mi e extension. ° | whic 
Cochran. ..| Callis........ Atlantic Rig Co's F. O. Masten 1-C, 694.4 fr s&el of NW Lab. 18, Lge | 7-30-49 | 5095 | 4985- 5050 | San Andres li; Perm P 90; 83 wtr | 318 
: ’ 133, Armstrong CSL Sur, 144 mi sw extension. plate 
Ector...... Goldsmith- | Texas Pacific C&O Co's C. Scharbauer 33, 660 fr n&el Sect. 31, Blk 44, | 7-17-49 | 8289 | 5472- 5738 | U Clear Fork li; Penn | F143;44” =| 37 
Clear Fork T-1-N, T&P Sur, 3 mi nw extension. plate 
Ector...... Golusmuth, General ‘American Oil Co's C. F. Scharbauer-Penn 40-1, 660 fr s&el Sect | 8-31-49 | 6301 | 5496- 5616 | U Clear Fork li; Penn F 251; 3%” 353 matc 
N. 5400 29, Blk 44, T-1-N, T&P Sur, 1 mi ne extension. 6133- 6190 | L Clear Fork li; Penn F 353; 34" =| 387 | 
Ector...... Jordan-bllen. . Amerada Pet Corp's Hattie E. Connell 1, 660 fr ‘né&wl Sect. 12, Blk B-16, | 8- 5-49 | 8965 | g930- 8965 | Ellenburger li; Ord F 596; 44” 452 | the « 
ur, ne extension. 
Scurry..... Snyder, N....] W, A. Moncrief et al’s C. W. Huckabee 1, 660 fr n&el NW% Sect. 160, | 8-23-49 | 6800 | 6680- 6800 | Canyon li; Penn F 1078; 4%” | 435 | when 
Blk 3, H&GN Sur, 144 mi se extension. shifti 
TEXAS—District 9 (NORTH)—New Oil Fields 
Baylor.....| -******"°"**" ination [aw ee J. 8. Criswell 1, 2310 fr el 990 fr sl Sect. 97, | 8- 3-49 | 5575 | 5160- 5170 | Caddo li; Penn P15;40wtr | 44 | #9 Way 
ur, 8 mis 
Clay.......J ccccccec res Jack Grace Prod. Co's W. C. "Fields 1, 330 fr sel Blk 19, Grayson CSL | 8- 8-49 | 5946 | 5921- 5946 | Caddo li; Penn F 168; yy” 41 Th 
Sur, 3 mi nw Blue Grove fid. 
Cooke.....J <ccccts ores Snuggs & Neal Inc's G. A. LeMaster et al 2, 330 fr el 1058 fr wl of N34 of | 8- 9-49 | 2754 | 2747- 2754 | Strawn ed; Penn F 119; 34” 43 
of SW W Blk 2, Lge 7, University Lde, 10 mi ne Gainsville. . FIGUR 
Jack.......J coccrttcseee Welter L. "Plemons Prod. Co's 8. C. Cooper 1, 1203 fr 8] 330 fr wl Sect. 3314, | 8-13-49 | 4566 | 4538- 4566 | Caddo li; Penn F 336; #” 42 = 
TE&L Sur, 134 mi nw Peek fid. unitize 
Montague..| -****"***"**° C. U. Bay’s D. G. Goamery et al 1, 660 fr ne&sel of W3¢ Sect. 28, W. A. | 8-22-49 | 6690 | 6165- 6190 | ..............0. cee eee P 82 4 | The ty 
Payne Sur, 1 mie a left £ 
Wichita...) cccccsseerees Panhandle Prod. & Rfg & Gordon F. West et al’s Wichita Valle ‘woes S-O1=00 || GARE 14196 GIBE [onc eine vvaccevsscesens P 83 4 . 
; Unit 1, 1920 fr el 2900 fr sl W. M. Lloyd Sur, 1 mi ne Norwood 4 and sl 
Young..... Rice......... Lawrence Hillhouse’s Geo. Rice 1, 450 fr n&wl Sect. 405, TE&L "6 mj | 8-13-49 | 1293 SO SOG E acccwakss xcuwwacesveeds P 56 38 
TEXAS District 9 (NORTH)—Oil Field Extension 
Grayson. . . Sherman. .... J. R. Adam Seitz & A. R. Dillard’s Glenn D. Woodson 1, 330 fr el 1320 fr 8-17-49 | 4870 | 4858- 4870 | Strawn sd; Penn P 112 2 | 
sl Uriah Burns Sur, 4% mi w extension. | 
TEXAS—District 9 (NURTH)—New Gas Field I 
Jack.......J corr crerteees Russell Maguire’s M. U. Johnston 1, 476 fr nw&swl SA&MG Sur, 2 mi 8-26-49 | 4471 | 4440- 4445 | Conglomerate 2.8 min - | 
se Worsham-Steed fid. i 
WEST VIRGINIA—New Gas Field i 
Wood......] sorter cerees Columbian Carbon Co’s C. W. Moore 1-1124, Steel district............. 8-11-49 | 4964 | 4885— 4908 | Oriskany sd; Devo 1.2 mln 
WYOMING—New Oil Fields 
Laramie....| «*-*++---- ..-| The California Co’s Morton-King 1, NW SW 13-13n-68w, Borie prospect | 8- 7-49 |11375 | 8540- 8565 | Muddy ed; U Cre F 240; 34” 39.2 
, in Denver Cheyenne Basin. 
Natrona... Sage es Amerada Petroleum Corp’s Unit 1, C SW SE 30-37n-77w............... 8-30-49 | 9539 | 7250- 7269 | Dakota sd; U Cre P 135 347 
ree 
Weston. ...| Fiddler Creek,] Mule Creek Oil Co. et al’s Martin-Connally 1, SE NE NE 25-46n-66w, 3 | 8- 9-49 | 5725 | 5684- 5698 | Muddy sd; U Cre F 2736 8% 
: mi sw pr i 
formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formation abbreviated | 
4. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Peansylvanian: 0 


1 Character of producin ng 
thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Koc, Eocene; U. Cre, Upper Cretaceous; | 
Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 

2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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Steam Kig Hookup 


By ELTON STERRETT 
Engineering Editor 
























55.6 
65 . . . . 

RODUCTION-LINE precision in in assembling the service lines for the mud pumps are used by the company, 
rigging up has been equalled through derrick floor, with all unions in the same mud pump skids are made up to fall 
the liberal use of engineering ingenuity plane and matching accurately with exactly within certain over-all dimen- 

in the designing of inter-related units counterparts on any other unit. sions, and all connections, regardless of 
17.1 on the steam rig setup of the Housh These lines are made up in 12-foot pump size, match exactly with those of 
Drilling Company. Starting the center lengths and similar to the larger units adjacent skids. The two transverse mem- 
| 40 line of the well as base line, pumps, but light enough so that they can be bers of the skids are the two exhaust 
37 steam lines and boilers are set at speci- handled by hand in places inacessible to steam mains, engine and pump, while the 
442 fed distances from the base, and are trucks. Service lines referred to are a_ longitudinal or longer skids are made of 
38 made up in units which are identical, so steam line to the mud-pit jets, shale 14x8-inch I-beam, with a special notched 
| 37 that any one except the end sections can shaker, and floor; and a high-pressure end into which may be hooked a push- 
oe replace or be substituted for another water line with 6000-pound test fittings pull hoist for bringing the adjoining 
‘i without welding, cutting or changing any connected directly from the boiler feed skids into alignment. Ball-type unions 
wae fittings or connections. pump to the blowout preventer control are used on the mud line, water lines 
965 Exhaust steam is used for furnishing ™anifold on the derrick floor. A special and live steam lines, while the exhaust 
7 boiler draft, which involves a steam re- unit serves to make the 90-degree turn lines are tied together with notch-type 
= turn line paralleling the live steam in these service lines to bring them 
header from the boilers. The two 6-inch parallel with the desired side of the der- 
42 steam lines are put up in units exactly rick floor. Instead of an abrupt turn, 
42 20 feet long, fitted with matching bolt- *W° 45-degree mitre turns are made in 
type unions, and aligned with end and the pipe, with the short ends at each 
46.6 mid-section plates. Through these plates end of the section at 90 degrees to each 
™ pass the service lines for the rig, also other. Each of the sections is supported 
- equipped with quick-acting or hammer- at only one point and will serve as stable 
37.8 type unions. Each piping unit is used to walkway without intermediate bracing. 
= support the expanded-metal walkway, Unitized steam lines made up in 20- 
which extends between the two stacking foot lengths, any slight difference in 
318 plates on the ends of the unit, These SPacing or expansion of the mud-pump 
37 plates are equipped with lugs which distribution skid and the boiler header is 
1 match recesses formed in the bases of taken up bya reversed U-type swing with 
4 ° . reer ? : nes 
452 | the end plates, so that the pipe units, swivel unions, and the introduction of FIGURE 2. Close-up of the unions trying two 
435 when stacked on a truck, are held against Sleeve-type unions in the exhaust steam — qdjacent lengths of the pipe assembly, showing 
shifting and possible damage to walk- return line to stack blowers near the _ the lugs to maintain the sections in a close stack 
be aster union halves. point where the unit sections begin. when loaded for transportation. The method of 
ae : ; : mounting the expanded metal walkway between 
mM The same unitizing plan is followed Although different makes and sizes of structural members welded atop the six-inch 
¢ mains is clearly shown. 
P FIGURE 1. A typical unit of the pipe assembly from the boilers to the 
‘ unitized mud pumps, with the exhaust steam line nearer the camera. 
43 | The two steam lines are both attached to one end place, while one is 
“ | left free to expand through the other, being guided and limited by pins 
‘ and slots welded to the assembly. ‘ 
38 
37 
| 
302 | 
a LU ee ee ee, )=6)—)—llU | 
38 
= 
breviated 
ranian: U. . P ° . . 
FIGURE 3. The special turn section of the service pipe group, with a 
45-degree angle at each end and the entire unit forming a self-support- 
ing assembly which will carry foot traffic without intermediate bracing. 
, 1949 | 
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FIGURE 5 (Right). Suction side of mud pump battery, 
showing jib cranes, and dual lifting eyes for suspend- 
ing suctions in pit, and for handling when stowing the 
flexible assembly alongside the pump on the skid for 
transportation. 


FIGURE 6 (Below). Close-up of construction of mud- 
pump skid end, showing notch in end of pump skid 
for attaching hook of push-pull jack for aligning 
adjacent skids. The method of supporting blanking 
plug in end of mud line under walkway illustrates 
attention to details in equipment design. 
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FIGURE 4 (Left). End of typical mud-pump skid, showing use of the pum 
exhaust line for end member of skid, and type of unions used to mh 
necessary degree of flexibility in assembly. The difference in heighn 
of different sizes and makes of mud pumps is compensated for by differ, 
ent length nipples between the throttle valve and steam arch. , 


FIGURE 7 (Above). Exhaust header end of service skid attached ot 
boiler end of mud pump battery, showing back-pressure relief valve tc 
vent pits when exhaust pressure mounts above predetermined value. Th 
skid serves as work platform for servicing first pump of the battery. 
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couplings which absorb minor irregu- 
larities in setting. 

All steam lines to the pumps, as an 
example of standardization, are brought 
up to a certain height, with the only 
change to accommodate different steam 
chest heights being in the nipple which 
ties in between throttle and steam-line 
union. The same principle is used on all 
other lines on the pump skids. 

To effect distribution of steam, water 
and mud, and to provide for exhaust 
pressure regulation, a special service 
skid is inserted between the end of the 
line of piping units and the boiler-side 
of the mud pump setup. This skid, with 
ynions located to match those of the 
pipe units and the pump skids, carries 
such accessories as a unique trap for 
separating moisture from the live steam, 
and an adjustable relief valve in the 
exhaust return line so that excess steam 
is vented to a line over the shale pits 
when pressure exceeds the rated limit— 
usually 15 pounds. It also manifolds the 
engine exhaust with the pump exhaust 
so that the exhaust steam from either or 
both may be used for stack blowing. 
This skid is floored with expanded metal 
of the same type as used on the pipe 
units, and serves as work platform for 
servicing the first of the pumps. As with 
all other units, this one is equipped with 
a lifting eye at the center of balance so 
that one man can easily control the skid 
when it is picked up by a truck. To pre- 
vent such eyes being possible hazards to 
crewmen, they are recessed and access- 
ible through small openings in the ex- 
panded metal walkways. 

A similar skid-mounted manifold unit 
is mounted on the derrick side of the 
pumps. It provides connections for steam 
to the pit jets, mud to the guns, unitized 
water lines, steam to the drilling engine, 
mud to the hole, and separate water, 
mud and steam connections for service 
companies. This manifold unit incor- 
porates a connection between the mud 
line and the high-pressure water line to 
the blowout preventer control manifold, 
thus providing the pressure from com- 
pounded mud pumps to operate the 
blowout preventers when necessary. 

Each mud pump skid is equipped with 
a jib crane, supporting a worm-type 
winch whose line is threaded through a 
sheave at the end of the horizontal arm. 
Each mud suction is equipped with two 
loops for the winch line, one near the 
outer end for regulating the height of 
the suction in the mud pit, the other at 
the center of balance of the suction when 
the union at the edge of the pump skid 
is open. With the winch line hooked at 
the center of balance, the suction line 
may be picked up, swung around with 
the jib, and landed entirely within the 
pump skid for moving to the next loca- 
tion. To prevent possible loss of the 
blanking plug for the suction unions, 
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FIGURE 8. The eight-foot “pup” joint in the mud line to the mud guns is visible to the left of the 
mud gun, while a standard 16-foot unit is tied in to the right and connects the next mud gun to 
the supply. 


they are attached to the pumps with 
short, heavy chains, welded to prevent 
possible “borrowing” or misplacement. 
Any two pumps may be easily com- 
pounded by inserting the blanking plug 
in the section of the high pressure pump 
and arranging the valves for pumping 
through the special compounding line, 
which passes through the pump skids 
under the suctions. This compounding 
line may be utilized for pumping on the 
hole in case of trouble in the main line 
for it is connected to the main mud line 
in the derrick-side manifold unit. 

The line to the mud guns is also made 
up in uniform lengths, 16 feet being 
selected so as to give the desired dis- 
tance between guns. To enable the guns 
to be located where most effective in 
the pits, a “pup” joint, one-half as long 
as the standard, is included at each rig. 
This eight-foot section gives the desired 
variation in spacing of the guns from 
the take-off from the mud main. 

The jet for emptying the shale pit is 
steam-powered, but the connection for 
live steam is made well up the run of 
the discharge line, so as to keep the 
union out of the mud and in position for 
servicing. This jet unit, in common with 
other special equipment, is fitted with a 
lifting eye or loop at the center of 
gravity so that it will balance easily 
when being moved. 

A prefabricated, sectional pipe rack, 
designed so it may be extended at will 
in length or width, utilizes steel footings 
instead of the customary timber pads. 
The cross braces, formed from pipe with 
the ends flattened and pierced, fit over 
specially shaped pins on the uprights, 
and are removable only by being lifted 
and turned to clear the curved hooks on 
the standards. The drill pipe transverse 
members, from the ends have 
been cut, rest in and are pinned to 
sockets formed on the braced uprights. 
Height of the uprights is regulated by 
pinning the two telescoping members, 
which are pierced with holes so spaced 
that any increment in height from one- 
half inch upwards may be secured simply 
by selecting the proper matching holes. 

The ramp for the derrick is adapted 


which 


from surplus war material, two pinned 
sections forming each rail or runway, 
properly spaced to accommodate the 
tread of the trailer carrying the equip- 
ment. The metal surface of the ramp 
gives excellent traction, at the same 
time being practically self-cleaning, as 
the openings are large enough to allow 
mud to be forced through and good 
contact between tire and skid obtained. 
The rigidity and strength of this ramp 
insure safety when loading or unloading 
equipment at the floor as is usually done 
with a “bob-tail” or gin-pole truck. 

In service, a 3x12 timber is laid inside 
the rails of one part of the ramp, and 
used as a slide down which bits and subs 
are handled to the ground. The lower 
end of each section of the ramp rests on 
the timber turn around in front of the 
rig, while the pinned center and the 
upper end rest on footings fabricated 
at the company’s shops. These footings 
are removable so that the uprights or 
legs fold against the heavy channel of 
the ramp for transporting and are pinned 
in place with the same pin which in the 
service position retains the diagonal 
brace in place. The ramp shown, in use 
with the derrick on a high single, 14-foot 
sub-structure, utilizes two sections of 
bridge, pinned together. For the higher 
derrick floor, the same grade and first 
two sets of supports are retained by 
adding a third bridge section and a pair 
of extended footings. 

Through the development of engi- 
neering advances over former practice, 
such as those described herein, the com- 
pany has been able to shorten the rigup 
time, as well as save material by having 
it fit without cutting or welding. Stand- 
ardized connections on different makes 
of equipment simplify assembly. Utiliza- 
tion decreases the number of parts to 
be handled, thus reducing transportation 
and handling costs and providing pro- 
tection for the parts. Accurate fitting 
together of the many units entering into 
a rig also reduces the hazard to crew 
members when rigging up or tearing 
down and lightens the work demanded 
of each man. 

(See Photos on Next Page) 


Drilling Section » 89 























FIGURE 10 (Right). Bracing and special sockets for 
attaching additional drill-pipe top rails to the specially 
designed pipe rack. Braces are made to template and 
are interchangeable throughout the rack assembly. 


FIGURE 11 (Right). Supports for pipe rack, showing 
braces for special tie-in sockets, and, left center, the 
method ‘whereby holes in the telescoping members of 
the uprights are spaced so as to give adjustment within 
one-half inch. 


FIGURE 12 (Below). The ramp with its heavy channel 
steel rails and metal tread gives excellent traction and 
protects against possible accident to the trailer or truck 
as it is being backed into position at the edge of the 
derrick fioor. 
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FIGURE 9 (Left). Shale jet, showing high tie-in of steam line, and loop 
at point of balance for hooking on winch line when shifting or loading 
the unit. 
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FIGURE 13 (Above). Intermediate supports and portable footing for 
ramp, showing method of bracing and dual pins for rigidly joining adja- 
cent sections of ramp. Uprights swing against and are pinned to side rails 
during transportation. 
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GIANT TORCAIR RIG 


aud. 
CUMMINS ‘Dual NH 


DIESEL HYDRAULIC ENGINE 


COMPARE PRICES 


— vo eee Both are years ahead in engineered efficiency. NOW 


teamed to give you SMOOTHER, MORE FLEXIBLE 
POWER! The WILSON Giant Torcair is COMPLETELY 
AIR CONTROLLED, with FULL VISION PANEL CON- 
TROL. Torque converter drives on 1, 2, or 3 engines. 
Full circulating water cooled brakes. Reverse speeds 
automatically engaged. Single or Multiple Engine Drive. 
Air-Tube Disc Drum Clutches. Full 42” Drum. The Cum- 
mins Diesel tends to overcome inadequate torque at 
starting speeds. This unit consists of two six-cylind@® 
four-cycle Cummins “Dual NH” Dependabigi iii 
Engines, two Clutches, and two Hydraulic: Gaim ni 
assuring “cushioned power.” Writ ie 

BULLETIN 172. ee 
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Some Superlatives: 
1. 


World's deepest hole, drilled to total 
depth of 20,521 feet. 

Largest drilling rig ever used, 
Longest string of casing ever run: 
seven-inch casing set at 19,765 feet. 
Largest diameter drilling line ever 
used for drilling: 12-inch. 

Largest crown and travelling block 
ever constructed. 

Greatest depth to which well ever 
has been drilled with diesel power, 
previous world’s records having been 
established with steam power. 
Deepest cores ever taken: last one 
from 20,463-503 feet. 

Deepest formation test ever made: 
deepest made in open hole interval 
between 19,765 and 20,521 feet, with 
packer set at 19,718 feet. 

Deepest cementing job ever per- 
formed: seven-inch shoe set at 19,- 
765 feet. 

Most severe winter in 50 years failed 
to stop drilling operations. 
Greatest depth, 20,521 feet, to which 
electric log and other instruments 
have been lowered in a well. 
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This view, taken while seven-inch casing 

was being run, shows what nearly 20,000 

feet of drill pipe looks like when stacked 

up in the derrick. String consisted of about 

14,000 feet of 42-inch pipe and the re- 
mainder of 32-inch. 





Photo from The National Supply Company 


By GILBERT M. WILSON 
Pacific Coast District Editor 


A WELL reaching the record depth 
of 20,521 feet, a scant 600 feet short of 
four miles, and representing the third 
consecutive time in as many years that 
the depth record has been broken by the 
same company, is the latest achievement 
of The Superior Oil Company. The 
Pacific Creek Unit 1, wildcat in south- 
eastern Sublette County, Wyoming, has 
again demonstrated what can be done 
with a closely-knit combination of ade- 
quate equipment, good drilling practices, 
close attention to equipment mainte- 
nance, and skill of all personnel on the 
job. 


In a period of about 10% months, 


which included one of the most severe 
winters in Wyoming’s history, the com- 
pany reopened an old hole drilled the 
previous year to a depth of 9881 feet, 
and carried it to the present total depth 
of 20,521 feet. Using the world’s largest 
rig to break by 1787 feet the company’s 
own three-months-old world record of 
18,734 feet; setting a record-breaking, 
19,765-foot string of seven-inch casing; 
and holding hole to within 
only 1- to 1% degrees off vertical, are 
but a few of the highlights that make 
this one of the most interesting drilling 


deviation 


projects in recent years. 


Located in 27-27n-103w, about 22 
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miles east and north of Farson, which 
is about 42 miles north of Rock Springs, 
the well is near the center of a broad, 
gently rolling plateau on the western 
the Continental Divide, 7000 
feet above sea level. 


slope of 


Using a contract drilling rig, the com- 
pany first spudded in July 13, 1947, with 
nine-inch hole and drilled to 1062 feet. 
After reaming to 171%4-inch, a string of 
13%%-inch casing was cemented at 1000 
feet. Nine-inch hole was carried to 9881 
feet, where operations were suspended 
November 11, 1947. Coring at various 
points in the hole and a formation test 
at 7360-82 feet had failed to 
commercial shows of oil or gas. 


reveal 


Big Rig Moved in 
On June 28, 1948, the company moved 
in its 20,000-foot rig which had been on 
view a month earlier at the International 
Tulsa. On 


July 27, a month after the new rig was 


Petroleum Exposition at 
set up over the old hole, cement plugs 


drilled out and work was com- 


menced cleaning out to 


were 
bottom and 
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reaming the nine-inch hole to 12%-inch. 
Additional new hole was drilled to 9929 
feet, after which a string of 95-inch 
casing was run to bottom and cemented 
with 1500 sacks. No new formation tests 
were made in the hole down to this 
point. 

Following a successful test of water 
shutoff at the 
casing, drilling was resumed, with 83%- 
inch hole being carried there to 
19,765 feet. A few fishing jobs, involving 


shoe of the 95-inch 


from 


for the greater part twistoffs and recov- 


ery of lost cones, occurred in this 
interval, but in each instance the fish 
was recovered successfully. Seven for- 
mation Table 1), 


which yielded more than gas or gas-cut 


tests (see none of 


mud, were made at various points in 
open hole down to 13,287 feet. From the 
shoe of the seven-inch casing at 19,765 
feet to total depth of 20,521 feet, 57%- 
inch hole was drilled. Weak blows of 
gas and gas-cut mud resulted from the 
two formation tests made in this interval 
shortly after total depth was reached. 
From July 1 to July 17, six formation 





tests were made, these being concen- 
trated in the 13,830 to 17,485 interval 
behind-the seven-inch casing. Tests were 
made through jet-perforated holes, the 
latter shot at a frequency of four per 
foot. Weak gas blows and gas-cut mud, 
without oil shows, were the principa! 
indications recovered in these tests. Ad- 
ditional tests were made at 7396 before 
the well was abandoned August 18. 


Severe Winter 


As can be seen by the progress of the 
drilling Depth-Time Curve, operations 
were slowed little or none during the 
most severe winter experienced in more 
than 50 years in Wyoming. At times 
temperatures dropped to 40 and 45 de- 
grees zero. Blizzards had road 
crews, as well as company-owned trucks 
and snow plow equipment, busy on a 
round-the-clock basis keeping roads 
open so men and supplies could be taken 
to and from the well. During one severe 
storm, one drilling crew worked con- 
tinously for 24 hours in order to keep 
operations going until relief crews could 
break through snow-choked roads and 
reach the well. 


below 


Preparations for winter had _ been 
made well in advance. The entire rig, 
including drawworks, engines, mud 
pumps and mud tanks, was covered with 


a large sectional steel building. A boiler 
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installed inside the building for 
heating purposes, and smaller heaters 
were put on the derrick floor. The der- 
rick was paftially enclosed, and steam 
heating coils were placed near vital 
parts of the drilling machinery. 

Eight electric log runs were made, 
two while the contract rig was over the 
old hole, and six while the new rig was 
operating. 

The well was spudded the 
Wasatch Formation of Lower Eocene 
age at elevation (KB) of 7090 feet. Fort 
Union-Lance, undifferentiated, was 
topped at 7600 feet, Lewis Shale at 
10,740, Mesa Verde at 11,660, Blair at 
15,265, Baxter Shale at 15,860, and the 
Frontier at 19,720. The bit still was in 
Frontier formation of Cretaceous age 
when total depth was reached at 20,521 
feet. 


was 


in in 


Sands and Shales Drilled 


From surface to total depth, forma- 
tions penetrated generally were alter- 
nating sands and shales, with occasional 
streaks of conglomerate and lignite, the 
latter occurring in the lower Lewis shale 
and upper Mesa Verde. From surface to 
4000 feet, cuttings showed predominantly 
sand with red and gray-green shale and 
sandstone. From 4000 to 9400 feet, for- 
mations were predominantly dark gray, 
black and brown shale with thin sand 
beds, and a few coal streaks. From 





September 8, 1947, 7360-7382 


On dry 4%-inch drill pipe. Re- 
covered 6500 feet of mud with no 
showings of oi! or gas. Safety joint 
leaked, accounting for rise. 


September 25, 1948, 9914-10,222 


4%-inch drill pipe with 1500 feet 
water cushion, Open 45 minutes. Re- 
covered 45 feet mud. No shows. 


October 16, 1948, 11,002-11,022 


4%-inch drill pipe with 2000 feet 
water cushion. Open 45 minutes. Re- 
covered 126 feet slightly gas-cut mud. 


November 2, 1948, 11,614-11,690 


4%-inch drill pipe with 2000 feet 
water cushion. Test failed. 


November 5, 1948, 11,639-11,749 

4%-inch drill pipe with 2000 feet 
water cushion. Opened, packer held 
for 15 minutes, then failed. Recovered 
350 feet gas-cut mud, good odor. 


November 17, 1948, 11,997-12,108 





there to total depth the bit passed 
through alternating sandstones and gray 


shale, with sandy shale and shaley sand. 


Largest Rig 


In a drilling project which has held 
the industry’s attention over the past 
few months, and which requires for its 
description numerous such superlatives 
as “first,” “largest” and “deepest,” it is 
difficult to single out any one piece of 
equipment and say that it is the most 
important part of the project. It is safe 
to say, however, that the hoisting equip- 
ment, the largest in the world, has com- 
manded a lion’s share of the interest. 
The well marks the first time that drill- 
ing equipment has been designed and 
built expressly for use with 1%-inch 
wire line. The fact that this hoisting 
equipment, the derrick, engines, pumps 
and all other equipment on the well 
successfully withstood the punishment 
associated with drilling a hole nearly 
four miles deep, is an achievement that 
will throw much light on the possibili- 
ties of future deep drilling. 

Adaptation of the design to 1%-inch 
line makes possible the handling of a 
20,000-foot string of 4%-inch drillpipe 
or a five-inch string to 16,000 feet, with 
normal eight-line reeving. Twelve lines 
are required, and were used, in the 
setting of the string of seven-inch casing 
at 19,765 feet. 

The drawworks drum is 36 inches in 





TABLE 1 


Record of Formation Tests 


December 24, 1948, 13,219-13,287 


4%-inch drill pipe with 500 feet 
water cushion. Open 16 minutes, then 
packers failed. Recovered 3800 feet 
gas-cut mud. 


June 19, 1949, 19,765-20,521 


3%-inch drill pipe with 10,080 feet 
water cushion. Packer set at 19,705 
with tail to 19,718 feet. (Hole open 
from shoe of 7T-inch at 19,765 feet, 
to 20,521.) Valve open at intervals 
for 10% hours. Weak blows. Recovered 
7410 feet net rise gas-cut mud. 


June 28, 1949, 19,765-20,521 
te-test of interval 19,765-20,521 feet. 
3%-inch drill pipe with 8000 feet water 
cushion and 776 feet drillable alloy tail 


perforated from  20,441-20,481 feet. 
Valve open 8% hours. Weak blow. 
Recovered 6425 feet net rise water, 
muddy water, and gas-cut mud. Left 
454 feet of tail pipe in hole. 
July 1, 1949, 13,830-13,870 

Jet perforated interval with four 
shots per foot. Magnesium retainer 
had been set at 19,745 feet. 3%-inch 


drill pipe with 2040 feet water cushion. 





diameter by 61% inches long. These di. 
mensions permit the hoisting of 135-foot 
stands of drill pipe with eight lines 
without having to spool more than three 
full layers on the drum, a feature which 
improves performance and _ reduces 
crushing of the line. The rig has six 
speeds available for hoisting, three from 
the selective transmission times the two 
available to the drum shaft. The rotary 
table also has six speeds, these being 
obtained by the three speeds available to 
the drawworks, times the two speeds 
in the rotary table transmission counter. 
shaft located within the drawworks 
housing. The cat shaft has three speeds, 
power being transmitted from the draw- 
works jack shaft to the jack shaft and 
from there to the cat shaft. 

The drawworks is equipped with con- 
ventional band brake and an auxiliary 
dynamatic electric brake. The band 
brake is a new type, compound equaliz- 
ing, air-operated water-cooled, the rims 
of which are 62 inches in diameter. 
Operation of this brake is made effort- 
less by the use of compression springs 
which are used to apply the brake, and 
a compressed air-actuated device which 
releases the brake. A modulating type of 
air valve, convenient to the driller, 
makes it possible to control the heaviest 
loads with a minimum of effort. 

An unusual feature of the 60-inch 
auxiliary electric brake is the manner in 
which it is automatically engaged or 





minutes. Weak blow. Recovered 1320 
feet net rise of gas-cut mud. 
July 8, 1949, 14,505-14,540 

Jet perforated (1-oz. shots) with 
four shots per foot. 3%-inch drill 
pipe with 2040 feet water cushion. 
Open two hours, 52 minutes. Gas to 
surface in 61 minutes. Weak blow. 
Recovered 8820 feet net rise of mud. 
Safety joint leaked, accounting for 
rise, 


July 11, 1949, 15,660-15,720 


Jet perforated with four shots per 
foot. 3%-inch drill pipe with 3000 feet 
water cushion, Open 13 hours. Gas to 
surface in 67 minutes. Fair volume. 
Recovered 2610 feet net rise of gas- 
cut mud. Previously, top of cement 
plug placed above retainer was found 
to be at 19,653. 


July 14, 1949, 17,435-17,485 
perforated with four shots per 
3%-inch drill pipe with 3000 feet 
cushion. Open 5 hours, 27 
Weak blow. Recovered 2910 
rise of gas-cut mud. 


Jet 
foot. 
water 
minutes. 
feet net 
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4%-inch drill pipe with 4000 feet 
water cushion. Open 30 oe Re- ragga fe hours. ge — July 17, 1949, 13,830-13,870; 14,505- 
covered 437 feet gas-cut mud. aso- net rise of gas-cut mud. After test, a i 
line odor. above retainer was replaced by cast 14,540; 15,660-15,720; 17,435-17,485 
iron retainer, With packer at 13,790 on dry 3%- 
inch drill pipe and 2%-inch tail to 
December 1, 1948, 12,200-12,451 July 4 1949 13 830-13 870 15,694 feet, including perforations from 
4%-inch drill pipe with 3530 feet uly %, ‘ ’ ’ 15,657 to 15,687. Open 5 hours, 50 
water cushion. Open six minutes, then te-test of same interval. 3%-inch minutes. Gas to surface in 44 minutes. 
packers failed. Recovered 275 feet drill pipe with 2040 feet water cushion. Recovered 9329 feet rise of gas and 
gas-cut mud. Open 5% hours. Gas to surface in 40 gas-cut mud. No oil. 
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AMERICAN IRON DRILL COLLARS 


STOP EXCESSIVE THREAD GALLING 
AND FAILURES 


datos colulieagetei cel elammed Microized thread 


normal untreated 


Non-uniform struc- Ulathioldsmiliacomesistle 


aavokealial-mmiala-sere| of micro film 


Here’s protection that stops excessive thread gall- 
ing! American Iron’s Microizing Process for drill 
collar threads applies a protective micro film 
which not only treats the thread surfaces but also 
penetrates into the surface pores of fhe steel (as 
shown above)! This prevents adhesion of the two 
threaded connections! That’s why our Microizing 
Process gives positive protection against excessive 
thread galling! 


ACCURATE BORING of circulation hole insures a 
well-balanced collar throughout—one that’ll hold 
whip to a minimum. That’s why our collars are 
precision bored to rigid API specifications on our 
hydraulically controlled Gun Boring Machines! 


REMEMBER, THERE I$ AN AMERICAN IRON SERVICE 


oToliiiale Melalemfollivle-r American Collars 


Today’s drill collars must have the very highest 
physical properties ... properties that insure high 
impact values! That’s why American Iron now 
uses a special high alloy steel to obtain a highly 
uniform micro structure (as shown above) frorn 
surface to thread areas. This fact, plus proper, 
full-length heat treating, results in the physical 
properties that insure high tensile and impact 
strengths in our drill collars. 


FULLY HEAT TREATED for longer wear! After forging 
and straightening, collars are heated to normaliz- 
ing temperature; reheated for hardening quench; 
tempered for uniform structure; again reheated 
for straightening and stress relief. 


MAN IN EVERY ACTIVE FIELD! 


AMERICAN IRON & MACHINE WORKS CO. 


Okla. City, Okla.—Box 1177—L, D. 518—Dist. Office: Houston, Tex. 
Export Office: 11 West 42nd St., New York City, N. Y. 
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Depth-Time curve of The Superior Oil Company's Pacific Creek Unit 1, Sublette County, Wyoming. Also 
shown are casing program and generalized geologic columnar section. 


disengaged from the drawworks shaft. 
When loads of less than 65,000 pounds 
are being handled, the electric brake 
remains disengaged, the brake lever 
being handled in the _ conventional 
manner. When the load exceeds 65,000 
pounds, however, an electric switch is 
actuated by means of a pressure dia- 
phragm installed on the deadline a few 
feet above the deadline anchor, and the 
auxiliary brake then becomes operative, 
being controlled by actuation of the 
brake handle. This diaphragm-actuated 
switch, a new development for auxiliary 
brakes of this type, eliminates for the 
driller the necessity of throwing the 
brake handle nearly up to its maximum 
reach in order to cause the auxiliary 
brake to disengage. 

The 42-inch low drum and the 36-inch 
high drum clutches are air-operated, as 
are also inertia brake and friction clutch 
for the rotary table. The two cathead 
clutches, individually operated, also are 
air-actuated. 

The driller’s control panel is con- 
veniently arranged to provide positive 
and convenient control over all rig oper- 
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ations. Through the use of modulating 
type air control valves, the driller has 
available fingertip control for all speeds 
to the drawworks, rotary table, catheads, 
drum brake, inertia brake on the three 
speed transmission, rotary drive trans- 
mission, and engine throttles. Controls 
for reversing, selecting drilling range 
and for drilling control, are operated 
manually. Weight indicator, mud gauge 
tachometers and other instruments were 
arranged in conventional manner in 
front of the driller. 


Automatic Feedoff Control 

A new type precision automatic drill- 
ing control is being used on this rig. It 
provides for the driller a precision feed- 
off control which can be set at any 
desired feedoff rate merely by turning a 
small valve handle convenient to the 
driller’s position. It provides any desired 
constant weight on the bit. Rate of 
penetration is indicated to the driller on 
a dial which is graduated from zero to 
50 feet per hour. While in operation, the 
device provides a positive driving con- 
nection between the drum and the low 


speed drive, allowing the low speed 
friction clutch to remain inoperative 
during drilling operations. The hydraulic 
drive in the mechanism is driven from 
the rotary drive countershaft, so that 
when the table is stopped for any 
reason, the feed control automatically 
discontinues feeding off the drill string. 
In drilling at the depths attained in 
this well, the problem of applying the 
proper torque and rate of feedoff is a 
delicate one, and the automatic control 
has given the driller an added measure 
of protection against the ever-present 
possibility of drill pipe twistoff. The 
more efficient rates of drilling also re- 
sulted in a marked saving in bits. 


Crown and Travelling Blocks 

The crown and travelling blocks on 
the rig are the largest ever used. 
Grooved for 14-inch line, each has 60- 
inch sheaves and is designed to handle 
the maximum in casing and drill pipe 
loads. The crown block has a rated 
capacity of 630 tons, and the travelling 
block a rated capacity of 540 tons. They 
were designed to carry a string of seven- 
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Again W.S.I. Radioactivity Well 
Logging instruments contributed 
essential information for the 
successful completion of a major 
exploratory project. 

19,743 feet of hole was logged 
with W.S.I. instruments in 
Superior Oil Company’s world’s 


deepest well. 











>stISMOGRAPH SERVICE CORP 
of Delaware 


TULSA, OKLAHOMA 


U.S.A. 
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LEFT: Taken before the area was covered with the sectional steel building, 
this view shows in the immediate foreground the steel mud suction tanks, 
and beyond, the three eight-cylinder, super-charged, diesel engines driving 
the drawworks and the two slush pumps. End of steel mud ditch, and shale 
shaker battery are partly visible at extreme right. Note safety features 
provided in generous use of wide, expanded metal walkways, and 
stanchion-supported chain guards surrounding tanks and hazardous areas. 


inch casing or 4%4-inch drill pipe to a 
depth of 20,000 feet. Some idea of their 
size can be gained from the weights 
and size of their shafts. The crown 
block, less sand line sheave, weighs 
eight tons, and has a shaft 12%4 inches 
in diameter. The travelling block, weigh- 
ing just under 11 tons, has a shaft 10% 
inches in diameter. 


New Connector 


A new design connector used on this 
well features a fully articulated equaliz- 
ing connection to the travelling block 
with straight link suspension. Having 
a rated load capacity of 540 tons, the 
connector has a yoke member which is 
carried on a long, low-stressed spring, 
and which turns freely on a heavy duty 
tapered roller bearing when not locked 
against rotation. The yoke can be locked 
in any of eight positions. Weldless links 
108 inches long are used between the 
connector and swivel. 

The new type swivel employed has as 
its principal feature straight link suspen- 
sion, this being obtained through the 
use of the connector type swivel bail 
consisting of two vertical links, a hori- 
zontal yoke and the elevator shank. The 
main bearing in the swivel has a diam- 
eter of 223% inches. 

To 10,000 feet, a 3-inch by 55-foot 
rubber rotary hose was used. From 
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RIGHT: Joints of drill pipe were added by stabbing the kelly into a joint 
previously set in a special spinning device mounted over the rat hole. 
Shown here is the kelly being made up on joint which rests in slips, the 
latter provided with extra long sleeves. While one man positions the 
back-up tongs on kelly, the other man guides spinning line (chain) which 
has been wrapped around extra long sleeves above slips, Located opposite 
the drawworks, the device easily is picked up and laid aside whenever 


kelly is to be lowered into the rat hole. 


there to bottom, two 4%-inch by 55-foot 
steel hoses were employed. 

Although 1%-inch line has been used 
for years in other industries, notably 
mining and timbering, it never before 
has been used as a rotary drilling line. 
Line used on this well is 6x19, right lay, 
equalized, independent wire rope center; 
its weight is approximately 3% pounds 
per foot, and it has a nominal breaking 
strength of 98.9 tons. Spools average 
4000 to 4500 feet each. 

Despite the large size of the line, 
drillers report that the 1%-inch line 
spools as easily and with just as much 
freedom as do smaller diameter lines on 
lighter rigs. In drilling to 18,000 feet, 
eight lines were strung, ten lines being 
used from there down to casing point at 
19,765 feet. As mentioned elsewhere, 12 
lines were strung for running the seven- 
inch casing. The practice established by 
the company. of frequently pulling over 
new line was rigidly adhered to on the 
well. 

Shaft-Driven Rotary Table 


The 20%4-inch, high speed rotary table, 
designed to handle the heaviest loads to 
be encountered in 20,000-foot drilling, 
is shaft-driven through a separate two- 
speed transmission in the drawworks. 
When drilling, only the No. 1 engine 
generally is used to drive the rotary. 
Power from this engine, operating 
through the three-speed transmission, 


and in conjunction with the two-speed 
rotary transmission in the drawworks, 
combines to make available six basic 
speeds on the rotary table. The ability 
to choose table speeds independent of 
the speed the drawworks may be in at 
the time, plus the advantages inherent 
in the fluid drive couplings, combine to 
give a highly desirable, flexible operation 
of the rotary table. 


Reaming Old Holes 


An example of how the fluid drive 
feature was used to advantage is seen 
in the practice followed in reaming the 
old hole down to 9881 feet. It was found 
desirable to operate the table in a high 
speed gear ratio, with speed being re- 
duced whenever necessary by slipping 
the No. 1 engine fluid coupling, thus 
limiting the power transmitted to the 
table. Whenever excessive torque built 
up due to presence of cave-ins in the 
hole or through a too-rapid accumula- 
tion of cuttings, the table would stall 
without danger of stalling the engine. 
Of heavy duty construction, the table 
has automatically induced oil bath lubri- 
cation and is completely sealed against 
mud and foreign material. On the aver- 
age, down to about 18,000 feet, rotary 
table speed was held at around 100 revo- 
lutions per minute. Below that point, 
speed was held at about 50 revolutions 
per minute. Air-operated power slips 
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“Operation highly successful. Cummins ‘Dual NH’ Power Units 






SPEEO DIESELS 





THROUGH HIGH 








provide ample horsepower, quick acceleration, and very smooth 
operation.” That was the report of R. C. Tucker, General Manager of 
George P. Livermore, Inc., when a Wilson Giant Torcair drilling rig pow- 
ered with two Cummins “Dual NH” units completed its first well in Scurry 
County, Texas. This contractor has used Cummins Diesels since 1936. 

Livermore, who standardizes on Cummins Diesels because of their 
economy and dependability, reports that the new Cummins units are ideal 
for oil field use. ‘Dual NH” Power Units furnish flexible power as needed 


... eliminate shock loads .. . have met every field test. 


SEE YOUR CUMMINS DEALER 


CUMMINS SALES & SERVICE, INC..............---: General Office: Mid-Continent Bldg., Fort Worth 2, Texas, Tel. 3-8785, 2-4485, LD-20 
CUMMINS DIESEL SALES OF COLORADO COMPANY............-- 2450 Curtis Street, P. O. Box 507, Denver 5, Colorado, Tel. Acoma 5933 
CUMMINS SERVICE & SALES... 1.0... ccc ccc cer cre r meee ccceees 1661 McGarry St., Los Angeles, California, Tel. Prospect 1026 
CUMMINS DIESEL SALES OF MONTANA, INC..........--- eee cece cere reese 2211-13 Fourth Avenue, North, Billings, Montana, Tel. 8904 
CUMMINS INTERMOUNTAIN DIESEL SALES COMPANY............-50eeeeeeeeeee 1030 Gale Street, Salt Lake City 11, Utah, Tel. 9-3768 
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were employed for the greater part of 
the drilling below 10,000 feet. 


Supercharged Diesel Engines 


Power for the rig is furnished by 5 
eight-cylinder, dual fuel, supercharged 
diesel engines. Three of the engines 
supply power for drilling, including 
drawworks and the two rig pumps, and 
the other two units drive the auxiliary 
mud pump. 

Each engine, at 900 revolutions per 
minute, is rated at 670 brake horsepower 
for hoisting, and 620 horsepower for 
continuous duty such as is required for 
slush pump and rotary table operation. 
Maximum output of the three rig 
engines, representing a combined capac- 
ity of 2010 horsepower, can be delivered 
to the two rig pumps, of 700- and 350- 
horsepower input respectively, to the 
rotary table, or to the drawworks. Much 
of the flexibility of operation of the rig 
comes from this ability to direct the 
entire power output to any of these 
three points when and if drilling condi- 
tions require it. The other two engines 
driving the 700-horsepower auxiliary 


slush pump are identical with the rig 
engines. 

the depth record achieved by this 
drilling rig is all the more notable for 
the fact that this represents the first 
time that multi-cylinder engine power 
has been employed exclusively on a 
record-depth well. Each of the record 
breaking holes drilled since before the 
war has been steam powered. 


Fluid Drive Couplings 


Fluid drive couplings, integrally con- 
nected with the drive shaft extension of 
each engine, have played a very im- 
portant role and have contributed much 
to the successful operation of the rig. 
Drive from the engines to drawworks 
and pumps passes through these cou- 
plings, and by varying the engine speed 
and slip of the couplirtg, the latter 
feature being easily controllable by the 
driller, a wide range of power output 
to the shaft is available. 

The fluid couplings provide a smooth, 
steady flow of power which is bene- 
ficial both to engines and to the driven 
equipment. The cushion eliminates 
harmful torsional vibrations from pass- 
ing either way between the engine and 


the driven shaft. The amount of fluid ip 
the drive coupling, a factor which goy. 
erns the amount of power delivered to 
the output shaft, is regulated by a slid. 
ing scoop which in this particular jp. 
stallation is a new, air-operated type, 
easily controlled from the driller’s posj. 
tion. This new type scoop is built into 
the engine extension shaft, and is gq 
simple, compact arrangement. Function 
of the scoop is to regulate the amount of 
fluid in the coupling, and thus the corre. 
sponding degree of slip between the 
input and output shafts. 

This ability to regulate slip permits 
the engine to operate at its optimum 
speed while the driven equipment slows 
down to suit the load requirement. Ad- 
vantage of this feature is seen in the 
application to a slush pump drive where 
it may be desirable to apply full power 
to a stalled pump without risk of stall- 
ing the engine. Speed and ease of con- 


trol of the sliding scoop enable the | 


drive to respond quickly. The fast re- 
sponse, plus the fact that a complete 
cut-off of power can be accomplished, 
permits any engine to be cut off com- 
pletely, eliminating the conventional 
friction clutch or power take-off. 

In addition to those instances wherein 
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Scale drawing showing in schematic form the relative positions of all equipment used on the well. 


Courtesy The National Supply Company | 
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The Superior Oil Company 
has again broken its own world’s deep-drill- 
ing record—with Unit #1, at Pacific Creek, 
Sublette County, Wyoming. 

Three and a half miles 
down into the earth—and drilling still 
deeper—the straightness of the hole has 
been determined by the EXCLUSIVE use 
of the new type self-checking EASTMAN 
MECHANICAL DRIFT INDICATOR, 





which has been in constant service on the 
rig. 

It takes skilled crews and 
rugged precision equipment to break rec- 
ords. EASTMAN takes pride in the fact 
that its MECHANICAL DRIFT INDI- 
CATOR, by securing perfect recordings 
at such great depth and at high tempera- 
tures, has had a part in the drilling of 
the world’s deepest well. 
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excessive loads caused the coupling to 
slip instead of stalling the engine, the 
fluid drive couplings contributed much 
to the ease and smoothness with which 
heavy loads were picked up. At the time 
the string of seven-inchi casing was run 
in and cemented, for example, the 480,- 
000-pound load shown on the indicator 
was handled with the ease and smooth- 
mess characteristic of steam-engine 
powered equipment. 


Unitized Sections 


Each unitized section of the drive 
group consists of the engine, which is 
aligned with, and connected to, its com- 
plementary shaft extension through the 
fluid drive coupling. Sprockets are 
mounted on the ends of the extension 
shafts, permitting the coupling of en- 
gines through a chain drive between the 
No. 1 and No. 2 shafts, and the No. 2 
and No. 3 shafts. This arrangement 
permits the selective combining of the 
power of all three engines. The com- 
pounding drives are oil bath lubricated, 
running in steel enclosures which are 
bolted together between their respective 
drive group sections. 











Calendar of Principal Events 
On World’s Deepest Well 


July 13, 1947: Spudded in with nine- 
inch hole with contract rig. 

July 18, 1947: Cemented 1334-inch 
surface string at 1000 feet. Cleaned out 
and started drilling nine-inch hole. 

Nov. 8, 1947: Reached total depth of 
9881 feet. Operations suspended. 

July 27, 1948: New 20,000-foot rig 
moved in. Old hole cleaned out and 
reamed to 12%-inch, 

Sept. 9, 1948: Started drilling new 
12%-inch hole. Drilled to 9929 feet. 

Sept. 14, 1948: Cemented 95-inch 
string of casing at 9929 feet. Cleaned 
out and started drilling 83¢-inch hole. 

May 14, 1949: With total depth at 
19,765 feet, ran in and cemented string 
of 7-inch casing on bottom. Cleaned out 
and started drilling 57-inch hole, 

June 17, 1949: Reached total depth of 
20,521 feet. 

August 18, 1949: Abandoned, 











Selective Transmission 


A three-speed, oil bath lubricated 
selective transmission is positioned on 
the No. 1 section of the drive group. 
The engine shaft extension serves as 











View from near derrick floor showing mud ditch and walkway layout. 
Steel ditch is 26 inches wide, 23 inches deep, and 56 feet long. A three- 
foot expanded metal walkway runs the full length of the ditch and is 
accessible from the derrick floor. The mud ditches and tanks were 
designed for easy assembling and breaking out. The ditch is adjustable 


in height and length. 
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the primary or high speed shaft. Power 
of one, two, or all three engines may be 
directed through this transmission, 
While drilling, the No. 1 engine gen. 
erally is used for driving the rotary 
table. Power from this engine, operating 
through the three speed transmission 
and two speed rotary transmission 
within the drawworks, delivers the six 
basic speeds to the rotary table. Avail. 
ability of a low rotary speed obtainable 
through the transmission is convenient 
for breaking out or making up drill pipe 
while the drawworks remains in a higher 
hoisting speed. 


Six Speeds for Hoisting 


For hoisting operations, the power of 
any or all three engines may be directed 
as required through the transmission, 
and from there to the short jack shaft 
at the rear of the drawworks. From 
there, power is delivered to the line 
shaft, then to the drum through eifher 
a low- or high-speed drum drive. A total 
of six speeds is available to the hoisting 
drum. Three different speeds to the cat- 
head are provided by a chain drive 
between the line shaft and the cat shaft. 

Air-operated clutches are used 


Ped 


Two compounding chambers, each 42 inches in diameter by 90 inches 

high, increase flexibility of mud pump operation. One chamber, located 

on line between the two rig pumps, compensates for cyclic volumetric 

difference between discharge of one pump and suction of the other. 

The other chamber is placed in high pressure discharge line to smooth 
and alleviate pressure fluctuations. 
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Outstanding features of the drawworks are the extra long drum grooved 
for 14-inch line and the shaft-driven rotary table, Drum capacity is 
such that, with eight lines strung, the 135-foot drill pipe stands can be 
pulled without having to spool more than three full layers on the drum. 
Rotary table is driven through separate transmission within drawworks. 
This view was taken while reaming down to 9881 feet, and before air- 


operated automatic slips were installed. 


throughout. In addition, air-operated, 
inertia-type brakes are provided in both 
the selective transmission and the rotary 
table transmission. 

The inclusion of a two-speed drive 
to the pumps provides greatly improved 
flexibility of pump operation. The high 
speed can be used to maintain maximum 
circulation during normal drilling, while 
the low speed is available for developing 
abnormally high pressure or volume. 

For portability, the three engines are 
mounted on reinforced, structural steel 
frames which can be assembled into a 
single operational unit. Each engine sec- 
tion conforms to the legal eight-foot 
road width limit. 


Mud Pumps 


As mentioned previously, the rig is 
equipped with three mud pumps, two of 
700 and one of 350 nominal output 
hydraulic horsepower. Input horsepower 
is 825- and 495-horsepower, respectively. 
The larger pumps, one of which serves 
as a separately powered auxiliary unit, 
are designed to meet the requirements 
of 16,000- to 20,000-foot drilling. No 
mechanical lubrication is required, oil 
being delivered to the main gear, pinion 
and cross heads by means of a splash 
system. All roller bearings are grease 
packed and are lubricated from outside 
the pump. Bore and stroke of the large 
pumps is 84x16, and of the smaller 
one, 734x18. 

Two speeds are available to each 
pump, a factor which contributes much 
to the efficiency and flexibility of the 
installation. When maximum circulation 
is required, the high speed drive is 
selected. The low speed is used when 
high pressures or low volumes are re- 
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quired. The low speed also provides a 
means of increasing circulation pres- 
sures without reducing engine speed. 
While this may impose an overload 
condition on the pump, short time over- 
loads, such as when a static load of 
fluid was moved, are permissible. Maxi- 
mum working pressure recommended 
for the 700-horsepower unit is 3500 
pounds per square inch. Availability of 
the low speed also eliminates the need 
for reducing pump liner sizes during 
emergency periods. 

For the greater part of the drilling, 
the one 700-horsepower rig engine 
driven pump was used for circulating 
while the 350- and the auxiliary 700- 
horsepower units were used principally 
for mixing and conditioning mud. Care- 
ful attention to the mud and maintaining 
of an adequate volume of mud circula- 
tion were given much credit for the 
consistently good footage obtained from 
rock bits at these extreme depths. The 
high pressures and volumes required 
in the last 1000 feet or so of hole were 
successfully handled by the pumps with 
an adequate margin of safety. From 
19,000 to 19,765 feet, where casing was 
set, volumes of 200 to 300 gallons per 
minute at from 2300 to 2600 psi were 
typical of the pumping conditions at 
those depths. When the seven-inch 
casing was cemented, cementing truck 
units mixed cement, but the rig pumps 
were used to displace it. Final, and 
highest pressure attained by the pumps 
was 3400 pounds, recorded when the 
plugs bumped. 


Compounding Chambers 


Although some compounding of the 
pumps was carried on between 11,000 


Combination deadline anchor and weight indicator was used on the 
well. Mounted on the derrick sub-structure base, the device combines a 
narrow drum on which several wraps of the line are taken, and a lever to 
which is attached, through linkage, a hydraulic pressure-sensitive element. 
Load on hook is shown directly in pounds on driller’s indicator instrument. 
Because of line wraps, only small amount of full line pull is transmitted 


to the line clamp. 


and 12,000 feet, by far the greater part 
of the hole was drilled with only the 
700-horsepower rig pump. Available at 
the well, but used principally as pul- 
sation dampeners, are two high pres- 
sure compounding chambers. These 
chambers, built to withstand 2500 psi, 
are cylindrical in shape and measure 42 
inches in outside diameter by 90 inches 
high. They are mounted side by side 
on a special steel H-beam unitized base 
which permits easy loading and setting 
up. One of the chambers is tied in 
between the two pumps to compensate 
for cyclic difference between the dis- 
charge of one pump and the suction of 
the other. The other chamber is con- 
nected into the high pressure discharge 
line to smooth out pressure fluctuations. 
Fluid level sight gauges are connected 
into outside lines near the top of the 
chambers. 


Derrick and Sub-structure 


The heavy duty derrick used on the 
well is 192 feet high, measured up the 
leg, from base plate to top plate. Ac- 
tually, it is about three feet higher 
because of the built-up steel grillage on 
which the legs stand. At floor level, the 
base is 37 feet, 954 inches square. De- 
signed for a lifting capacity of 550 tons, 
the derrick is capable of withstanding 
a 125-mile per hour wind load. The gin 
pole has a lifting capacity of 20,000 
pounds, and has a clearance of 16 feet 
above the headers. Water table opening 
is nine feet across. 

An unusually sturdy sub-structure is 
employed on this rig. Combining great 
strength with sectionalizing to facilitate 
transporting and assembly, the sub- 
structure consists of two main parts: 
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(1) the derrick sub-structure which is 
independent of the derrick, and (2) the 
drawworks support, which is indepen- 
dent of the derrick sub-structure. Con- 
structed primarily of H-beam and 
I-beam structural steel beams, the 
various units are assembled by means 
of tapered steel pins. The derrick legs 
are bolted to grillage units made of 
heavy H-beam material, the grillage 
providing proper distribution of loads 
on the reinforced concrete mat. Diag- 
onals provide internal bracing of the 
substructure as wel! as the derrick 
floor overhang. Sub-structure posts are 
positioned to support most efficiently 
the rotary table and drill pipe loads. 
Measuring 13 feet, 3 inches high, the 
sub-structure assures ample head room 
for blowout preventer equipment. The 
drawworks equipment supports are 
heavy, welded, skid-mounted units hav- 
ing over-all dimensions that are within 
the highway hauling limitations. 


Rig Winterized 


To protect men and equipment from 
the severe winter, the rig equipment was 
almost completely covered and winter- 
ized. A large sectional steel building 
housed all drilling machinery, including 
drawworks, engines, pumps, most of the 
mud mixing control system and a heat- 
ing boiler. The boiler, a 350-pound fuel 
oil unit, was operated at 100 psi and 
provided steam for the building and 
various heating coils placed near rig 
machinery. Protective sheeting also was 
installed around the derrick, one section 
extending from the ground up to the 
second girt, and another section sur- 
rounding the derrickman’s position. 


Mud Control System 


The mud control system 
three steel mud suction tanks, each 6 
feet high, 7 feet, 9 inches wide, and 30 
feet long. The tanks, mounted three feet 
apart and parallel to each other, are 
separated by three-foot wide expanded 
metal walkways. Three shale shakers 
are mounted side by side on the first 
tank, with a flow ditch from the shakers 
to all three tanks as well as to the 
sump. Each tank is equipped with two 
suction valves and two lever-operated 
dump gates. All three tanks are con- 
nected with 20-inch levelling lines and 
have ten-inch pump manifolding con- 
nections. A steel mud ditch 26 inches 
wide, 23 inches deep, and 56 feet long, 
extends from near the well head to the 
shaker troughs. It is adjustable in 
length as well as height. A three-foot 
steel walkway extends the full length of 
the ditch and is accessible from the 
derrick floor. Total capacity of the 
trough and three tanks is 465 barrels. 

Throughout the drilling of the well, 
clay-base mud, with some weight mate- 


includes 


104 « Drilling Section 





Motor-driven air compressors, circulating pumps 

and neatly installed switch panels are contained 

in this all-welded, steel house. Skid-mounted, the 

house is eight feet wide by 28 feet long. Small 

windows near roof line admit light when doors 
are closed in bad weather. 


rials added near bottom, was used for 
circulating. At various points in the 
hole, certain additives, including caustic, 
quebracho, sodium silicate and some 
phosphates were added to the mud sys- 
tem. A pH value of about 8.5 was main- 
tained during most of the drilling. In 
general, mud weight was held between 
14.0 and 14.5 pounds weight during the 
drilling of the lower portion of the hole. 
Ten-pound mud was used in drilling the 
first 10,000 feet of hole. Viscosities rang- 
ing from 55 to 68 seconds were held, the 
higher values being maintained during 
the last approximately 1000 feet of hole. 
Sand content of the mud was held to 
less than 1 percent most of the time. 
Filter cake was maintained at 2/32-inch 
and water loss was held between the 
values of 3.4 and 5.6 cc. 


Drill Pipe Program 


The drill pipe program, described in 
detail, Table 2, was for the greater part 
conventional. Down to 16,171 feet, 4%4- 
inch drill pipe was used. At this point, 
7000 feet of the 4%4-inch was removed 
and replaced by five-inch, after which 
drilling continued to 16,883 feet. At this 
depth, a five-inch pin failed, causing a 
fishing job, and after fish was recovered, 
the five-inch was laid down and replaced 
by 4%4-inch. From 17,717 to 19,765 feet, 
a tapered string was made up, and about 
4100 feet of 3%-inch drill pipe was 
added at the lower end of the 4%4-inch. 
3y the time 19,765 feet had _ been 


reached, a total of 5300 feet of 3%4-inch 
had been added. 

After seven-inch casing was landed 
and cemented, the 4%4-inch was laid 
down and the remainder of the string 
made up with 3%-inch drill pipe. Fo}. 
lowing the drilling out of the cement 
plug, 19,700 feet of the 3%4-inch was 
kept in the string and the balance made 
up with 27-inch drill pipe. The 3%4-inch 
was at all times kept inside the shoe of 
the seven-inch at 19,765 feet. 

From surface to 19,765 feet, 391 feet 
of 6%-inch outside diameter drill col- 
lars were carried in the string. From 
there to bottom, 240 feet of four-inch 
O.D. collars were carried. Drill pipe 
protectors, one to each joint, were used 
throughout the drilling. All drilling was 
done with a 4%-inch by 54-foot hexa- 
gonal kelly. Drill pipe was plastic coated 
in an effort to reduce corrosion as much 
as possible. 

A combination bumper sub and safety 
joint was carried in the drill string just 
above the drill collars. Of a maximum 
outside diameter no greater than the 





Table 2 | 
Drill Pipe Program 


DESCRIPTION OF DRILL PIPE: 


Surface to 16,171 


4%-inch O.D., 18.10-pound, seamless 
Grade E, Range 3, external upset, in- 
ternal flush, shrink thread. Equipped 
with 4%-by 20-inch, 6%-inch O.D. 
internal flush, single seal, shrink- 
thread tool joints. Drill Collars Used: 
391 feet of 6%-inch O.D. drill collars. 
Nine Range 3 joints. 


16,171 to 16,883 


Removed some of the 4%-inch and 
added 7000 feet of 5-inch O.D., Grade 
4340 drill pipe in four stages to lower 
end of string. Failure of 5-inch pin at 
16,883 feet occurred, causing 2309 feet 
of 5-inch plus drill collars to drop to 
bottom, falling some 5000 feet. Drill 
pipe and collars recovered. Drill Col- 
lars Used: 391 feet of 6%-inch O.D. 
drill collars. Nine Range 3 joints. 


16,883 to 17,717 


The 5-inch O.D. drill pipe was laid 
down, and enough 4%-inch drill pipe 
of same description as remainder of 
string, was picked up to reach bottom, 
Drilling 8%-inch hole. Drill Collars 
Used: 391 feet of 6%-inch O.D. drill 
collars. Nine Range 3 joints. 


17,717 to 19,765 


At 17,717 feet, 4100 feet of 3%-inch 
O.D., 15.50-pound, seamless, Grade E 
(4340), EUIF, Range 2 drill pipe, 
equipped with 4%-inch O.D. twin pin 
tool joints, was added above drill col- 
lars. By the time depth of 19,765 feet 
had been reached, a total of 5300 feet 
of the 3%-inch drill pipe had been 
added. Still drilling 8%-inch hole. 
Drill Collars Used: 391 feet of 6%- 
inch O.D. drill collars. Nine Range 3 
joints. 


The 4%-inch drill pipe was laid 
down and balance of string made up 
with 3%-inch drill pipe. After cement 
plug was drilled out, 19,700 feet of the 
3%-inch was retained and balance of 
string made up with 2%-inch, 10.40- | 
pound, Grade E,. Range 2 drill pipe 
equipped with IF twin pin tool joints. 
Bottom of 3%-inch kept inside 7-inch | 
casing shoe at all times. Drilled 5%- | 
inch hole. Drill Collars Used: 240 
feet of 4-inch O.D. drill collars, Eight | 
Range 2 joints. 
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drill pipe tool joints, this tool enables 
the driller to bump down repeatedly at 
any depth in order to free stuck drill 
collars or bit. If the string should re- 
main stuck even after repeated bumping, 
the tool can be disengaged, permitting 
the drill pipe to be removed. By the 
action of the bumper sub, the driller can 
tell instantly whether the drill string is 
stuck above or below the joint. 


Few Fishing Jobs 


At the depth referred to above where 
a five-inch pin failed, the safety joint 
effectively proved its value. While run- 
ning in with the drill string, and while 
still 5200 feet off bottom, the five-inch 
tool joint pin failed, dropping 2309 feet 
of five-inch O.D. drill pipe and 391 feet 
of drill collars and bit to bottom. Bot- 
tom at that time was 16,883 feet. The 
fish was engaged by a packoff type 
overshot and the bumper sub joint, still 
on the fish, was tripped repeatedly for 
several hours, but without being able to 
free the fish. The safety joint then was 
released, and the fish, minus the drill 
collars, was brought out of the hole. 
Following this, another string of drill 
pipe was made up which included addi- 
tional drill collars, and the upper half, 
or female portion of the safety joint, 
and was run back in the hole. The 
safety joint was re-engaged successfully 
with the lower portion of the tool still 
on the fish, and after some jarring, the 
remainder of the fish was freed and re- 
moved from the hole. 

This fishing job was the deepest and 
probably the most serious encountered 
in drilling the well. Several minor twist- 
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TABLE 3 


Record of Bit Consumption* 
According to Depth and Hole Size 




















No. Bits Feet Size of 
From To Footage Used Per Bit Hole 
Surface- 9929| 9929t| 110 | 90.26 |9 and 12% 
9929-19,765 | 9836 189 52.04 83% 
19,765-20,521 756 19 | 39,79 5% 











* Including Core Heads. 
t Included reaming of 9-inch hole to 12)4-inch. 


offs occurred in a difficult portion of the 
hole between 10,200 and 11,600 feet. 
Failures occurred either in or just above 
the drill collars, but in each instance the 
fish was recovered successfully. At 
several points the loss of a cone or two 
occurred, but running of a junk basket 
or milling up the fish cleared the hole 
without serious difficulty or delay. 


Bits and Coring Heads 


Bit consumption in the well was con- 
sidered good in view of the ‘great depth 
drilled and the nature of the formations 
penetrated. Two important factors con- 
tributed to this satisfactory bit service: 
(1) the use of the automatic drill pipe 
feedoff device previously described; and 
(2) careful attention devoted to the mud 
and maintenance of an adequate volume 
of circulation. 

Referring to Table 3, which shows a 
breakdown of the bits consumed accord- 
ing to depth and size of the hole, it is 
seen that bit consumption ranged from 
about 90 feet of hole per bit down to 
9929 feet, to a consumption rate of 
slightly under 40 feet per bit in the last 
756 feet of hole. 


Taken from within steel building housing equipment during winter months, this view, looking north, 

shows position of the auxiliary 700-horsepower pump driven by two diesel engines of the type 

powering the drawworks. Partly visible at rear is the 350-pound fuel-oil fired boiler used for heating 
purposes. 
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Hole opener bits, used principally jp 
the top 9881 feet of hole, and core heads 
are included in these figures. Both con. 
ventional hard formation coring equip. 
ment and diamond core heads were used 
for coring. Eight cores were taken down 
to 9861 feet; 20, including six diamond 
cores, were taken down to 19,765 feet; 
and 4, all diamond cores, were recovered 
between there and bottom. Diamond 
cores were taken with a 5%-inch 
diamond core head. 

Over-all core recovery, based on the 
32 cores taken between 6530 and 20,503 
feet, averaged slightly more than &5 
percent. Diamond coring, which was 
started at around 19,000 feet, resulted in 
a recovery of slightly more than 97 
percent. In the five cores taken between 
19,743-20,503 feet, recovery was 100 per- 
cent. A 50-foot core, the longest taken 
in the well, was recovered from the 
interval 19,561-611 feet. Table 4 gives 
core recovery data according to depth, 
interval cored, and amount of recovery, 
together with a description of the indi- 
vidual cores. 


Blowout Preventer Equipment 


While drilling to 19,765 feet, the well 
was equipped with two 1334-inch blow- 
out preventers. The lower one, a double- 
ram, hydraulically operated unit, is of 
a new type. Height of the unit is 30 
inches, width is 40 inches, and length 
8914 inches. Ram change is accom- 
plished through hinged side opening 
doors. A unique feature of the preventer 
is that rams can be changed under field 
conditions in 30 minutes with pipe either 
in or out of the hole. Above this unit 
was a unit of the complete shutoff type. 
Accumulator and driller’s control mani- 
fold were provided for each unit. 

After the seven-inch casing had been 
set at 19,765 feet, three 654-inch pre- 
venters were installed. The two lower 
ones were ram-type gates and the top 
one a complete shutoff unit. 


Combination Indicator-Wire Line 
Anchor 


In use on this well is a new type 
combination weight indicator and wire 
line anchor. Mounted on a base anchored 
to the derrick substructure at ground 
level outside the derrick, the device 
combines a narrow drum on which sev- 
eral wraps’are taken of the line, and a 
lever for measuring the load on the wire 
line. Attached to the end of the lever is 
a linkage which is connected to a hy- 
draulic pressure element, the latter 
transmitting the force to a weight indi- 
cator instrument at the driller’s position. 
The load on the hook is shown directly 
in pounds on this gauge. 

The drum is spirally grooved to pro- 
vide maximum contact surface for the 
wraps. The design of the anchor permits 
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DIAMOND CORE BITS 


The bits that have brought faster drill- 
ing, greater core recovery, less cost per 
foot. 


2 
CORE BARRELS 


A product standard as high as Christen- 


, 








ge me | 


Three vital services 
to the oil drilling industry 


from a single source 





FIELD SERVICE 3 


sen diamond bits . . . barrels for rental Wherever Christensen products are 
or sale to provide a perfect team with used, trained field engineers are 
Christensen bits. available. 


Base Points 


Purcell — Hobbs — Shreveport — Casper — Worland 


Complete Service 


tay Less Cost Per Foot 
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the line to be moved around the drum 
without danger of kinking or creating 
sharp bends. When three turns are 
taken around the drum, the coil-braking 
effect is sufficient to cause only a small 
amount of the full line pull to be trans- 
mitted to the line clamp. The drum and 
base are heavy steel castings. Positive 
anchoring of the line is assured even 
when the pressure transformer element 
is removed for servicing. Automatic 
stops cast in the anchor drum flanges 
prevent rotation of the drums. Advant- 
ages of this device include simplification 
of installation, the line being pulled over 
without having to move the pressure 
transformer; extreme sensitivity, pres- 
sure in the transformer being very little 
affected by change in wire line size; and 
the fact that the pressure element can- 
not be affected by whip of the dead 
line. 


Fast Casing Job 


Running in and cementing of the 
longest string of casing ever run was a 
routine job handled speedily and with- 
out mishap. Twelve lines were strung, 
and all three rig pumps, the two 700- 
and the single 350-horsepower units 
were readied for the pumping job. 
Cement was mixed by three cement 
trucks set up beside the well. The seven- 
inch O.D. casing string, consisting of 
497 joints of Range 3, Grade 4340 pipe 
was run in. Table 5 gives a summary 
of the casing strings used in the well, 
together with a breakdown of the 
various weights of pipe used in this 
longest string. 

An extra heavy, automatic grip cas- 
ing elevator and spider was employed 
for the job. Having a rated working 
load of 400 tons, the elevator has extra 
long slips which provide greater grip 
area. One man can operate the slip 
setting and releasing mechanism. The 
spider rests upon a structural steel sub- 
base which is set in the same place as 
the rotary table when the latter is re- 
moved. The casing string was equipped 
with a float shoe on bottom and a float 
collar about 80 feet above the shoe. 

Twenty-three hours were required to 
run the pipe to bottom at 19,765 feet. 
One thousand sacks of high temperature 
cement was then mixed and displaced. 
Mixing required about 30 minutes, and 
displacing of the cement required an 
additional 63%4 minutes. During the 
pumping job, rig engines and pumps 
were operated at full speed. Final pres- 
sure, when plugs bumped, was 3400 psi. 
The casing was free at all times during 
the cementing process. When the string 
was picked up after cementing, the 
weight indicator showed 480,000 pounds. 
The string was landed in a 9%- by 7- 
inch casing head. 


Temperatures encountered in the well 
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Tabulation of Cores Taken 


From To 


Cored 


Interval 





6530- 6541 


6628- 6646 


7401 


“dies 


8360 


8862- 8873 


9806- 9819 


9850- 9861 


13,248-13,268 


13,619-13,624 
13,684-12,694 


13,854-13,874 
14,554-14,568 


14,755-14,767 


15,764-15,784 
15,863-15,880 


18,035-18,048 
18,638-18,652 
18,778-18,788 


18,788-18,802 
18,954-18,981 
19,276-19,314 
19,435-19,473 


19,561-19,611 
19,646-19,667 
19,743-19,760 
19,881-19,910 
20,384-20,410 


20,420-20,453 


20,463-20,503 








11 


Recovery 


TABLE 4 


in Pacific Creek Unit No. 1. The last ten cores were taken 


with diamond core head. 











17” 


57° 0" 








| Shale. 
| Hard grey sand. 


| Grey sand, fine-clayey. 


Shale. 
Grey sand, fine-clayey. 


Salt and pepper sand, fine-very coarse clay cemented. 


| As above but finely conglomerate in places. 


| Grey silty shale, coarse angular sand grains. 


Grey sand. 

Carbonaceous shale. 

Sand as above with carbonaceous inclusions. 
Grey shale, plant remains. 


| Hard grey sand. 
| Grey shale as above. 


Coal. 


| Sandy calcareous shale. 

| Siltstone. 

| Black calcareous shale. 

| Brown fine clay cemented hard grey sand 


Grey carbonaceous shale. 


| Sand as above, slight odor and light cut. 


Black carbonaceous shale. 
Tan siltstone. 


| Grey shale. 


| Dark grey shale. 
| Grey salt and pepper, fine tight sand. 
| As above, more silty and sandy. 


Dark grey shale. 


| Grey silty shale. 


Grey salt and pepper sand. 


| Hard grey shale. 
| No recovery. 


Grey salt and pepper sand, fine-medium clay cemented, slight distillate odor | 


at bottom. 


Sand, brownish grey, fine, slight oil saturation. Poor-fair distillate odor, thin 
carbonaceous partings. 

Brownish grey sand, fine-medium, tight, faint-fair odor. 

Hard brown shale. ; 

Fine brownish grey hard tight sand, good stain, fair odor, no cut. 

Greyish brown shale. 

Sand, fine-medium brownish grey, slight stain, faint odor, no cuts. 


Sand, white-brown, fine-medium, slight odor and stain. 
Brownish black shale. 


Sand, grey, fine-tight, faint odor, stain, no cut. 
Brownish black shale. 


Sand, white, salt and pepper, faint odor, no stain or cut, tight, medium grained, 
Alternating sand and shale, grey, salt and pepper. Shale dark grey. 

Sand as above with thin shale partings. 

Shale. 

Sand, streaks shale. 

Shale, grey. 

Dense black calcareous shale. 

Shale, dark grey, slightly calcareous. 


Alternating irregular bedded shale and sand with 1” partings. Shale grey: | 
black. Sand hard, tight, grey. 


Shale-sand partings as above. 
Dark greyish black dense shale. Slightly calcareous. 
Dark greyish brown-black shale, dense shale, silty and sandy in parts. 


Well indurated dark greyish brown black, slightly sandy calcareous shale, 
thin laminae fine sand. 


Irregular bedded alternating siltstone and shale, partings paper thin to 1” thick 

Same as above. 

Dark greyish black well indurated slightly sandy shale. 

Dark grey shale, thin grey silty partings. 

Sand, white, few black grains, medium, grading to fine on bottom, few sh 

laminae, brown-black, scattered green grains 

Partly shaly sand and dark grey sandy shale. Sand fine-white, few black grai 
clay cemented. , 

White sand with black grains, tight, clay cemented fine shale laminae. 

Sandy shale and shaly sand. 

Sand and sandy shale, irregular patches. Sand fine white clay cemented, h 


White sand as above, no shows. ; 
Hard greyish brown black, very sandy shale, grading into: 


| Grey brown black sandy micaceous shale, be: oming less sandy in lower part. 
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Baash-Ross News 


“7 WRB BAASH-ROSS TOOL COMPANY © LOS ANGELES * HOUSTON * OKLAHOMA CITY * NEW YORK 











ANOTHER NEW BAASH-ROSS PRODUCT! 
A simple, positive way to 
REMOVE STUCK TUBING STRINGS 
FROM YOUR PRODUCING WELLS 
4 TYPES TO MEET EVERY 
PRODUCTION REQUIREMENT 
SAF ETY ry Right Hand Left Hand 
, : Compression Compression 
te odor 
oh a = Why run the risk of costly salvage operations every 
time stuck packers, sanding conditions or similar difficulties 
jeopardize recovery of your tubing string, when it costs so 
little to imsure recovery by using Baash-Ross Production 
Safety Joints? 
Right Hand Left Hand 





A Baash-Ross Production Safety Joint placed in your Fonsi . 
, ; ie ; F ension Tension 
tubing string provides a positive means of freeing the string 
at the point where the Safety Joint is installed, thus permitting 
important savings to be made in production operations. For example... 
> Where production packers are used, a Safety Joint should be installed above the packer to permit positive and 
wl complete release of the tubing string should the packer become stuck. 
7 > Where ding conditi exist, one or more Baash-Ross Production Safety Joints should be installed in the 


tubing string to permit selective release and maximum recovery. 

> Where it may be desirable to change production methods in a well, a Baash-Ross Production Safety Joint should 
be installed in the tubing string to permit such changes to be made quickly and easily without disturbing the packer. 

Baash-Ross Production Safety Joints are simple in design, positive in operation and low in cost. They are pro- 
vided with a unique locking lug that permits heavy rotational loads to be transmitted through the Joint without loosening 
it—yet disengagement can be quickly made whenever desired by merely following a simple sequence of operations. A 
choice of four different releasing actions is available—either /eft or right hand rotation, combined with either raising or 
lowering the production string—thus providing the exact releasing action best suited to each production hook-up. 





le grey- 





QUICK POSITIVE RELEASE 


hale, Here’ 
; Ss how the B 
to Protect your ¢ : . 
pin releasing th ubing Strings. The Joint cons; P 
8 thread (either righ SIStS Essentially of a box and 


aash-Ross Production Safety Joint Operates 


1” thiel and, a 
off to t or left h id 
P and bottom with self-sealing "Q” » 8S order 


es 
Ped = thread, two vertical lugs are ma 
ate with a Corresponding lug mac 


n ed) that is 

rings, In the upper omsien an 
chined into the body, and th 
hined into the box Portion _ 


The releasi 
eee as 
Joint is made dense oo threads are Cut with a loose fit—that j 
a with respect to one Portions can move a short di 's, when the 
ed Joint. This moy etc without affecti a longitudinally 
ement permits the mating senmene of the 

— : . nt is mov i nd unl 
k gi <r ote sarc ry ag to the other jordans nd pe 
compression. A shear pin j ether the Joint unlocks in tensic,. the 
ment of the Joint. b S also provided that Permits long; ension or in 
» Dut prevents Premature £0tational a tnctagnetae move- 
al release, 





















were not excessive. Maximum recorded 
temperature, obtained when electric log 
was run to total depth of 20,521 feet, 
was 310° F. Mud ditch temperatures 
ranged from 100 to 125°. 

For a hole of so great a depth, devia- 
tion from vertical was remarkably small. 
Data on the deviation, while not com- 
plete at the time of this writing, indi- 
cate that bottom of the hole is not more 
than one to 1% degrees off vertical. 


Contributing to the success with which 
deviation was held to so low a figure 
was the use on this well of a new type 
of mechanical drift indicator. More than 
30 runs were made with the new instru- 
ment. Small for a mechanical type 
indicator, the instrument is seven- 
eighths-inch in diameter, 10 inches long 
and weighs only 12 ounces. The instru- 
ment is shock absorber mounted inside 
a barrel for running into the well. An 
important feature of the device is that 
it takes two successive recordings on 
every run, The self-checking feature is 
valuable in that it reveals whether any 
motion might have taken place during 
the recording period. If the two record- 
ings do not agree, a re-run can be 
taken immediately. It was designed 
especially for use in high temperature 
wells where photographic paper is 
burned and batteries burst from ex- 
cessive heat. The instrument, when 
mounted in the barrel, may be dropped 
down the drill pipe just before the 
string is pulled, to be recovered when 
the drill collars are broken down. Or, if 
desired, the device may be lowered on 
a wire line and recovered immediately 


after the test. 


Examining 5%-inch diamond cores recovered from below 19,000 feet, are, left to right, Howard N. 
Jenson, geologist; E. R. Barnett, drilling superintendent, Rocky Mountain area; and C, T. Riley, 


TABLE 5 
Record of Casing Strings Set in Well 














SIZE, 0.D. Weight per Foot Type of Description Set At No. Sacks Comal 
RSA een ee ete 54.5 J-55 T & C 1000 ft. 750 sacks 
DRA Se a Si ave 47.0 and 53.5 N-80 Extreme Line 9929 ft. 1500 sacks 
| aS Ae eee ar ee ee 26, 29 and 32 oe Extreme‘Line 19,765 ft. 1000 sacks 
nge 




















Other Equipment 


Auxiliary equipment used on the well, 
for the greater part, was installed in 
skid-mounted, portable steel houses. 
Fabricated at the company’s Rio Bravo, 
Calif., shops, these buildings included: 
(1) an 8x20-foot tool house; (2) an 
8x28-foot generator house in which were 
mounted two 60-KW generators pow- 
ered by 130-horsepower diesel engines; 
(3) an 8x28-foot compressor house con- 
taining two electric motor powered air 
compressors, circulating pumps and 
switch panel board; and (4) an 8x20- 
foot change house. A trailer house 
stationed near the rig served as quarters 
for the toolpusher. 

Fuel and water tanks used on the well 
included one 300-barrel steel welded 
tank for boiler fuel oil; two 250-barrel 
welded diesel fuel tanks, three 1000- 
barrel steel bolted water tanks, and one 
500-barrel steel water circulating tank. 
Water was obtained from shallow water 
wells drilled near the well. 


Skilled Personnel 


That the rig equipment was handled 
with skill and efficiency by the drilling 
crews is shown in some of the typical 
round trip times established while pull- 
ing and running drill pipe. While drill- 





drilling foreman on the well. 
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Photo Courtesy The Superior 0il Company 


—=—= 


Following is a break-down (from top 
to bottom) of various weights of Pipe | 
used in 7-inch string: 





=—= 








No. Joints | Weight Lb./Ft. Length 
ce, 32 1989 feet 
eS 29 2009 feet 
ere 26 3279 feet 
"aa 29 4041 feet 
a. 32 8447 feet 
497 19,765 feet 











ing at around 19,000 feet, with ten lines 
strung up, round trips of the 3%4-inch 
drill pipe string were being made in 
from eight to nine hours, the time re. 
quired to come out being about equal 
to that required to run back in. This is | 
an average of 1.7 minutes per stand of | 
135 foot average, and includes time con.- | 
sumed in changing slips and elevators, 
Making up, running in and cementing 
the 19,765-foot string of casing in 
slightly more than 24 hours time also 
indicates the high degree of skill and 
coordination displayed by the rig per- 
sonnel. 


Six-Man Crews 

Four six-man crews were used for 
drilling. Including the relief crew and 
rig mechanic, 27 men were employed on 
the rig. 

Those in direct charge of the project, 
including supervisory personnel, geolo- 
gists and engineers were John C. Cody, 
vice president in charge of production; 
E. R. Barnett, drilling superintendent, 
Rocky Mountain area; J. D. Simmons, 
assistant drilling superintendent; C. T. 
Riley, drilling foreman; K. L. Gow, dis- 
trict geologist; Lealand M. Knapp, 
geologist; Howard N. Jensen, geologist; 
Donald E. Koch, chief petroleum engi- 
neer; Donald L. Bohannan, petroleum 
engineer; B. R. Edwards, mud engineer 

Drillers were Oscar A. Noble, Elgin 
F. Burns, John A. Rossetti, and Joe D. 
Herrington. 

Derrickmen were Lloyd G. Benson, 
Earl L. Cantrell, Joe L. Childers, Mel- 
vin C. Goodgame, and Lewis W. Sparks. 

Floormen were Duke Bosnich, Jack 
S. Catlett, Billy J. Coe, Sid B. Fullwood, 
Joseph H. Hible, Thomas H. Jordan, 
Otto L. Krause, Robert E. Lewis, Kef- 
ton E. McCready, William T. Morris} 
Samuel D. Sisk, Andy. Stoffa, Nicholas 
Suhayda, Dominick D. Susic, Henry K 
Webster, Wilbur C. Williams, and 
Jimmy Yardas. 

Rig mechanic was Albert S. Thomas. 
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LOG ANALYSIS 


1) Water saturation S 
Ro = 0.4 ohm in "'X"’. This value will be 
used for ’’B’’ and “’C” sands calculations. 


In “BY Sand: § = \JO4 = 19% approx. 


99 


in “C” Sand: S = = = 18% approx. 


2) Formation water resistivity R. 
SP = —90 loge $ 


At water level, in ’X"’, SP = —115 mv. 
thus, Ry = 0.04 ohm BHT 


3) Porosity p 


Ro 0.4 _ 
=e =r 


es \| = 28% for m = 1.8 


CORE ANALYSIS 


B Sand Porosity 30% 
Permeability 800 md. 
Residual Water 43% 

C Sand Porosity 30% 
Permeability 800 md. 


Residual Water 49% 


PRODUCTION RESULTS 
Perforated: 6833-42 with 24 shots 
Potential: 140 bbl. oil 28.3° API 

Gas oil ratio 758/1 
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in Well Completion 





By J. E. SHERBORNE and P. W. FISCHER 


r 

— need of better fluids for drilling 
wells has long been recognized and dur- 
ing the past decade marked improvement 
of such fluids has occurred. However, 
until recently greatest emphasis has been 
placed on enhancing drilling operations. 
Most notable advances have been in the 
control of sloughing and heaving forma- 
tions and in the penetration of salt and 
hard materials. As a consequence, much 
more rapid and efficient drilling of wells 
under all conditions in which the rotary 
method is employed has been made pos- 
sible. 

The fact that the drilling fluid might 
be of great importance in its effect upon 
the producing horizon and in the com- 
pletion of wells has been slowly recog- 
nized. While some observers’ noted as 
much as ten years ago that actual well 
productivities were many times lower 
than those predicted from laboratory 
measurements of permeability, adequate 
tools and data were not at hand to per- 
mit complete evaluation of the cause of 
this divergence. The tremendous in- 
crease during the past several years in 
technical knowledge relative to reservoir 
and well performance has enabled in- 
vestigators’™ to analyze more thoroughly 
well behavior and completion and to 
establish beyond doubt that in many 
instances the type of fluid used to drill 
and complete the producing formation 
controls to an important extent well 
productivity. 

Among the more important 
published information relative to well 
completion the work of Wade” should 
be mentioned. As a result of the analysis 
of data for several hundred wells, Wade 
determined that the ratio of actual ca- 
pacity to produce to that predicted from 
theoretical and laboratory considerations 
was of the order of 0.25; this ratio Wade 
termed the “productive effectiveness.” 
These data indicated also that for over 
325 wells drilled with water base mud, 
initial well productivity decreased about 
1 percent per day with increase in the 


recent 
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THE AUTHORS discuss the benefits to 
be anticipated through the use of 
drilling fluids engineered to meet lo- 
cal conditions, and demonstrate the 
gain through use of certain special 
muds over results obtained with 
usual water-base muds. The paper 
was presented before a recent meet- 
ing the AIME at Los Angeles, and is 
here printed substantially in full. 

















amount of time the fluid was against 
the producing horizon. 

As a result of discussion with Wade, 
the writers were supplied with data per- 
taining to individual fields in which 
special fluids had been used to an appre- 
ciable extent. The average of the pro- 
ductive effectiveness ratio for the wells 
in these fields drilled with oil-base fluids 
is 0.190 as compared to 0.110 for wells 
drilled with fresh water base mud in 
the same fields. It would appear on this 
basis that the wells drilled with the 
special muds are initially almost twice 
as good as the comparative fresh water 
base wells. 

In Figure 1 is shown the adverse 
effect of fresh water on a high produc- 
tivity well which, because of a leak in 
the surface equipment, had to be killed 
with fresh water for a period of only 
24 hours. This information has been 
reproduced from a previously published 
paper by Johnston and Sherborne.’ 

With the realization of the importance 
of research, investigators have under- 
taken the development of drilling fluids 
designed to provide better well comple- 
tion and a number of such fluids have 
been produced and satisfactorily used. 


The Action of Drilling Fluid 
Upon Formations 
In order to properly evaluate a fluid 
for its use in the producing horizon, it 
is necessary to understand as fully as 


possible how the drilling mud affects 
the formation. According to present con- 
cepts, three types of behavior appear to 
be important. They are first, water 
block; second, interaction between mud 
filtrate and certain of the component 
minerals of the reservoir rock; and 
third, plugging either by suspended or 
colloidal material from the mud and by 
solid material caused to be displaced 
within the formation or deposited from 
solution by chemical interaction result- 
ing from invasion of filtrate material 
from the mud into the formation. The 
relative importance of these, of course, 
depends upon the nature of the forma- 
tion and the drilling material employed, 
each becoming the more important for 
certain conditions. 
WATER BLOCK. 
the capacity of a porous rock to yield 
oil or gas produced by an increase in 
water saturation appears to be well un- 
derstood as a result of the pioneer work 
of Wyckoff and Botset,? Muskat and 
Meres,? and Leverett and Lewis‘ and 
more recently numerous other investi- 
gators. Using the data of Leverett and 
Lewis applied to a formation capable of 
producing 100 barrels per day when its 
indigenous water content is 20 percent, 
a curve has been constructed showing 
the decrease in productivity resulting 
from increased water saturation. This 
relationship is presented in Figure 2. In 
constructing this graph, the formation 
was assumed to contain a water satura- 
tion of 20 percent before invasion and, 
of course, at this saturation the produc- 
tivity is 100 percent, although this con- 


dition does not represent the condition 


of highest permeability to oil. The ab- 
scissa represents an increase in water 
saturation above the water saturation 
indigenous to the formation. It will be 
observed that an increase in water sat- 
uration of only 25 percent of the pore 
space results for this case in a reduc- 
tion in productivity to only 41 percent 
of original capacity. Inasmuch as_ the 
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relationship just presented is for uni- 
form distribution of water completely 
throughout the formation it is, of course, 
not strictly applicable to evaluation of 
a producing well where invasion pene- 
trates radially, presumably only a short 
distance into the formation. However, 
using data such as that presented in 
Figure 2 to establish the effect upon 
the invaded part of the zone, it is pos- 
sible then to evaluate the diminution in 
well productivity resulting from the in- 
creased water saturation in the impreg- 
nated region adjacent to the well-bore. 
The magnitude of this effect can be seen 
in Figure 3. In this graph two curves are 
presented; one for a condition in which 
the water saturation has increased until 
the permeability to oil in the invaded 
region has been reduced to only 25 per- 
cent of its original value, and the second 
for a permeability of only 10 percent of 
the original. It is important to observe 
that, in each case, a lateral invasion of 
only a few inches results in a very 
marked decrease in productivity. 

The increase in water saturation re- 
sulting from invasion disturbs the capil- 
lary equilibrium existing within the res- 
ervoir. As a consequence, there is a 
tendency for restoration of this balance 
during initial producing conditions which 
causes removal of some of the intruded 
water. The degree to and rate at which 
original conditions are restored are not 
yet fully known and undoubtedly vary 
for the different zonal conditions en- 
countered. However, careful observation 
of well behavior in the period just sub- 
sequent to well completion reveals that 
for wells completed with fresh water 
drilling fluids many months are fre- 
quently required for maximum produc- 
ing potential to be reached. 

INTERACTION BETWEEN IN- 
VADING FLUID AND ROCK MA- 
TERIAL. The decrease in well produc- 
tivity resulting from interaction between 
various components of the reservoir rock 


and the invading fluid appears to be 
much more permanently sustained than 
that resulting from water block and in 
some cases would appear to occur to 
such an extent as to render an other- 
wise profitably producible well non- 
commercial. Among the first to publish 
data indicating the possible magnitude 
of this effect were Johnston and Bee- 
son,” who showed in a comprehensive 
survey that the majority of cores from 
oil producing formations which they 
examined were adversely affected by 
fresh water. Similar laboratory data for 
a variety of producing zones are pre- 
sented in Figure 4. In this figure, the 
reduction in permeability to fresh water 
as compared to the permeability to for- 
mation brine is plotted as a function 
of time. It will be noted that while two 
of the cases shown indicate practically 
no effect resulting from fresh water, the 
majority show an important reduction. 
In some cases a tremendous reduction 
occurred in an exceedingly short time 
interval and in others complete disin- 
tegration of the core occurred before 
tests could be made. Strictly speaking, a 
type of investigation more nearly simu- 
lating reservoir conditions would have 
been to determine the permeability to 
flow of oil in the presence of interstitial 
brine before and after treatment of the 
core with fresh water. Such data are 
available only for a limited number of 
cases. However, for the cases studied, 
cores exhibiting a reduction in permea- 
bility to fresh water also exhibit a reduc- 
tion in effective permeability to oil after 
contact with fresh water. This decrease 
in permeability is believed to result for 
the most part from swelling of clay and 
other hydratable materials present as 
part of the formation. 

In addition to the performance of tests 
with fresh water, the aqueous material 
extruded from a lime-tannate mud was 
carefully filtered, biologically sterilized 
with ultra-violet light and similar per- 


meability measurements were performe 
with it. The belief that such a filtra 
would adversely affect productive cap; 
ity was substantiated, for a marked 
duction in permeability to the aqueg 
phase occurred. The results of this tea 
appear in Figure 5, which shows the pep 
cent reduction in permeability to the 
aqueous phase as a function of time. 
original brine permeability is taken ¢ 
be 100 percent. 
A complete discussion of the behavigg 
of clays and similar materials in the 
presence of aqueous solutions is beyond 
the scope of this paper. The reader jg 
referred to the published works gq 
Grim,” Hendricks” and others” for de. 
tailed consideration of these substanceg 
However, the extent to which such m 
terials swell is a function of the amoy 
and nature of the ions present in th 
clay-water system. To illustrate this, 
following demonstration has been p 
pared. First, samples of two clays typie 
of those encountered in California pros 
ducing horizons were obtained. They 
kaolinite, which is virtually non-swellin 
and montmorillonite, which swells to 
great extent. One gram samples of eac 
of these materials were placed in gradu 
ated cylinders and 20 milliliters of di 
tilled water were added to each. The ree 
sulting swelling is shown in Figure ¢ 
which is a photograph of the demonst 
tion referred to above. Samples of the 
dry clay are also shown for comparison. 
A similar demonstration to indicat 
the effect of ionic concentration upon 
swelling has also been prepared. In thi 
case, to a series of one-gram samples of 
dry montmorillonite were added 20 ml. 
portions of a polyvalent ion salt solution 
ranging in concentration from 0 to 30 
percent by weight. This demonstration 
is presented in Figure 7. It can be seem 
that a markedly lower swelling relative 
to that induced by the fresh water oc 
curs in salt solutions as the concentra- 
tion of the salt is increased. Similar r 
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FIGURE 1, Effect of water upon well productivity. 
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FIGURE 2. Effect of water saturation upon productive capacity. 
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sults can be obtained with other poly- 
valent salts although the quantitative 
values vary somewhat. 

PLUGGING. Of the three items 
enumerated as important in the relation- 
ship between the drilling fluid and the 
formation, the mechanism and order of 
importance of plugging are least under- 
stood. Although considerable research 
is being conducted at present to evaluate 
this factor, more satisfactorily, little con- 
cerning it can be said at present. 


Development of Improved Fluids 

A considerable amount of work has 
been done to develop fluids more satis- 
factory for drilling producing zones. A 
number of such special. fluids are com- 
mercially available and have been used. 
These include oil base, lime tannate, 
and sodium starch muds. All of these 
fluids are in certain respects superior to 
fresh water muds and all have disad- 
vantages. In an effort to overcome some 
of these disadvantages, the fluids de- 
scribed below were developed. While it 
cannot be said that all disadvantages 
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have been eliminated, it is believed that 
each of the fluids described in this paper 
are improvements over existing ma- 
terials. 

On the basis of considerations such 
as those above, several approaches to 
the development of improved fluids can 
be taken. Two very promising means of 
attack are, first, development of fluids 
from which no water can penetrate the 
formation; and second, development of 
fluids the filtrate from which would tend 
to alter the formation to the extent that 
it would, when reduced to a stabilized 
producing condition, be more produc- 
tive perhaps than it was in its uncon- 
taminated state. For the former, the 
further investigation of oil base and 
organic compounds seemed to offer 
greatest possibility for success, while for 
the latter, research upon salt-containing 
muds appeared the better approach. As 
a result of such research, fluids of both 
types have been developed and have 
been successfully used in a number of 


wells. 
OIL-BASE FLUID. In developing an 


TIME - HOURS 


oil-base fluid, emphasis was placed on 
producing a material having the follow- | 
ing characteristics: 

1. Low in cost. 

2. Composed predominantly of crude | 
oil or low cost readily available refined | 
petroleum products. 

3. Containing no materials which 
might cause plugging of the formation. 

4. Containing an agent capable of act- 
ing in unison with such naturally occur- 
ring asphaltic and naphthenic materials 
as may be in the crude or refined oil, 
clay and other similar substances to form 
a low fluid loss thixotropic composite. 

5. Providing a satisfactory electric log. 

6. Having desirable properties as 4 
drilling fluid. 

7. Having desirable properties for well 
completion. 

A material satisfying most of the above 
requirements has been made employing 
a completely oil soluble metal ester and 
other ingredients, the nature of which 
cannot be revealed at this time. A num- 
ber of such compounds can be prepared 
and have been studied. Such an ester 
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GOODALL long-life “LEXO” ROTARY HOSE 
oe. Wb wey Card Careg® 


Remember how cord tires revolutionized motoring 
back in the 1920's . 
tire life up to 80% 7 


. . how cord increased average 


Now, Goodall Rubber Company has originated the 
application of the cord principle to the fabrication of 
heavy-duty rotary hose — replacing the old-style fabric 
carcass with multiple plies of cord to increase hose life. 


WHY CORD CONSTRUCTION IS BETTER 
Longer life is assured with the new ‘“FLEXO” cord 
construction because it eliminates the principal cause 
of rotary hose failure—the cutting action of threads in 
the fabric carcass against each other under torsional 
twist. The individual plies of cord are laid parallel 
to eliminate this cutting action and are protected from 
each other and from the cables in the pressure element 
by layers of rubber. 


Greater strength results from the new construction 
because cord is much heavier and stronger than the 
fabric it replaces. Also, internal stresses are minimized 
by laying the cord carcass at exactly the same angle 
as the pressure element cables. 


Increased flexibility—even superior to the famous 
Long-Life “FLEXO”—is produced by cord construc- 
tion and contributes to longer life and easier handling. 
Perfect balance, the result of uniform tension through- 
out the entire length of the hose, makes “FLEXO” 
and resist the 





handle naturally—without distortion 
tendency to twist or elongate under pressure. 


Extensive field tests under severe drilling conditions 
have proved that the new “FLEXO” Rotary Hose with 
cord construction withstands maximum pressures and 
heavy punishment far longer than any other hose. 


GOODALL RUBBER COMPANY 


TRENTON, N. J. 


GOODALL RUBBER COMPANY OF TEXAS: Houston, Texas 

GOODALL RUBBER COMPANY OF CALIFORNIA: San Francisco, Los Angeles, 
Seattle, Salt Lake City 

GOODALL RUBBER COMPANY: St. Paul, Minn. 

EXPORT: Goodall Rubber Company, Trenton, N. J. 

DISTRIBUTORS: Texas and Louisiana— Houston Oil Field Material Co. — 
Wilson Supply Co., Oklahoma — Iverson Supply Company 
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ADVANTAGES 


@ Longer Life 
© Greater Strength 


© Increased Flexibility 
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DRY HYDRATED DRY —- HYDRATED 
MONTMORILLONITE - KAOLINITE 


FIGURE 6. Fresh water hydration of clays. 


when used with the proper additives and 
the polymeric solubles in residual or 
crude oils forms a material having ex- 
cellent wall- building and thixotropic 
characteristics. The base oil is* selected 
from a mixture of crudes or from 
selected residual oils. 


Performance 

When freshly prepared, the mixture 
provides a mud weighing about 60 
pounds per cubic foot with a fluid loss 
by the API test of 0.1 ml. or less in 
15 minutes, an API funnel viscosity at 
100° F. of about 150 seconds, and a gel 
strength of 0.5 pounds per 100 square 
feet. Because of the high surface activity 
of the fluid, the weight suspending prop- 
erties are adequate even though the 
initial gel strength is low. In use, the 
mud improves, largely as a result of the 
higher temperature existing within the 
bore-hole. After about 24 hours use, 
the filter loss will have reduced to about 
one drop per hour by the API test. In 
general, the viscosity will have increased 
by from 10 to 50 seconds and the gel 
strength will have grown from 0.5 to 
about 3 pounds per 100 square feet. 
While the properties of the mud are 
governed to some extent by bore-hole 
temperature and to some extent by con- 
tamination, once fixed conditions are 
reached, the mud remains very stable 
and no alteration or makeup is required 
except to replenish material lost during 
the drilling operation. However, the mud 
is quite flexible in that its properties 
can be adjusted to accommodate rela- 
tively large changes in contamination or 
operating conditions such as, for ex- 
ample, increase in weight. 

The viscosity and gel strength of the 
mud are largely controlled by the con- 
centration of the metal ester, but the 
temperature to which the mud has been 
subjected, the amount of weight ma- 
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FIGURE 7. Montmorillonite in aluminum chloride solutions. 


terial or crude oil and to some extent 
the composition of the crude also affect 
them. A curve is presented in Figure 
8 which shows the effect upon the mud 
viscosity by addition of barytes as weight 
material. 

It has been shown by actual field 
practice that gel strengths of 1 to 2 
pounds per 100 square feet are more 
than ample to support weight materials 
and cuttings in this mud. Mud weights 
of 85 pounds have been used success- 
fully in newly mixed muds with only 
0.5 pound per 100 square while 
mud weights of 95 to 100 pounds have 
been maintained for two weeks with gel 
pounds per 100 square 


feet, 


strengths of 2 
feet. However, it is believed undesirable 
to attempt drilling for long periods of 
time with a mud having a gel strength 
of only 0.5 pounds per 100 square feet. 
It has been found that gel strength 
increases with viscosity. 

The fluid loss of the oil-base mud is 
largely a function of the metal ester 
content and is always so low that meth- 
ods of control of fluid loss are unneces- 
sary. Any fluid which can be removed 
is oil. 

The principal advantages of this fluid 
are: 

1. No loss of water to the formation 
and very low filter loss. 

2. The convenience and low cost of 
using crude oil usually available at or 
very near the drilling location. 

3. The ability to control viscosity and 
gel strength over a wide range of con- 
ditions, thus allowing for maintenance 
of high weight muds. 

4. The formation of an excellent cake 
which, because of the high concentra- 
tion of the wall building material in the 
mud, remains intact during drilling op- 
erations, but which, because of the com- 
plete solubility of the metal ester in 


oil, fully disintegrates when the mud is 
replaced by crude oil—a factor of utmost 
importance in well completion. 

productivity with 


5. Improved well 


elimination of long clean up _ periods 
subsequent to completion. 
6. Savings in crew and equipment 


time resulting from faster drilling, use | 


of less bits per foot and minimization of 
bailing and swabbing time during com:- 
pletion. 

7. The ability to withstand cement 
contamination without deterioration nor 
the need for treatment for cement cut- 
ting. 

The principal disadvantages are: 

1. The mud is still more costly than 
fresh water mud. 

2. It is more disagreeable to handle 
than fresh water mud, although as the 
crews have become familiar with its use, 
it has become more acceptable. 

3. As might be expected, conventional 
electric logs obtained in this fluid are 
generally not as satisfactory as_ those 
taken in water-base fluids. 

4. Like other oil-base fluids, weight 
material will slowly separate from it 
and collect at the bottom of the tank 
when the fluid is stored, although this 
is minimized because of the mud’s sw- 
perior thixotropic properties. However, 


the mud can easily be maintained by} 


the provision of adequate facilities for 
agitation. 
5. Excessive contamination by water 


will damage this mud. However, amounts} 
of water contamination up to about 10) 
percent by weight can be handled with-| 


out serious difficulty. With normal care 


in drilling, contamination by large quan-j¢ 


tities of water should not occur. 
POLYVALENT ION-STARCH 

MUD. Rather than to produce a ma 

terial from which no water could entef 
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the formation, as in the case of the fluid 
discussed above, in this instance a con- 
trolled amount of loss to the formation 
of water containing the desired concen- 
tration of a polyvalent ion was sought. 
Because of the great flocculating power 
of polyvalent ions even at small con- 
centrations, it is necessary to use a dis- 
persing agent such as starch to obtain 
4 satisfactory clay base mud containing 
such ions. However, with moderate 
amounts of starch, a mud having excel- 
jent drilling properties can be prepared. 








It should be stressed that the quality 
most sought after in this type of fluid 
.0 is an alteration of the hydratable ma- 

terials in the invaded zone by base ex- 
-hange and flocculation to the end that 
the stabilized permeability to oil of the 
sroducing zone will be greater than was 
How 


ac¢ omplished 


the case for its original condition 


successfully this can be 


1 practice remains to be seen, although 


The polyvalent ion mud can stand a 
large amount of water dilution without 
great change in filter performance and 
can be weighted heavily without serious 
alteration of properties. It is also re- 
sistant to temperature change and has 
been successfully used in hot, deep wells 
with less trouble than that encountered 
with fresh water muds in similar deep 
wells. 

Performance curves for such a mud 
prepared with Santa Maria Valley clay 
are shown in Figures 9 and 10. This clay 
was used because it makes a fresh water 
properties. It 
that even 


mud having very poor 


can be seen from the curves 
with a poor clay, an excellent mud can 
be prepared. In practice it is desirable 
to use a good clay and thus reduce the 


amount of more expensive -ingredients 


required. 
Behavior typical of the polyvalent ion 
muds with filter per- 


starch respect to 


function 


for a mud prepared from Santa Maria 
Valley clay. 

While the polyvalent ion muds most 
likely to be used in the field can stand 
considerable cement contamination with- 
out deleterious effect, if too much oc- 
curs, it is necessary to treat the mud. 
This can be done by the usual sodium 
used in fresh 


bicarbonate treatment 


water mud. 

Since starch is subject to bacteriologi- 
cal and probably enzyme consumption, 
it is necessary to use a preservative in 
the mud and to add small amounts of 
starch and preservative daily as the mud 
is used. In spite of the susceptibility of 
the starch to fermentation, this mud has 
been stored without difficulty for several 
weeks when the proper precautions were 
taken of increasing the preservative con- 
tent 
tion before storing. 


to greater than normal concentra- 


It should also be noted that sometimes 


the clays encountered in drilling are 


































































































ud is | for the 20 odd wells drilled with this formance and viscosity as a 
most | material to date, marked improvement of starch content are shown in Figure assimilated into the mud just as is the 
ver water base completions has been 9. It is of interest to note that, in prac- case with fresh water mud. Under these 
with | noted on comparable wells. It is be- tice, the filter performance is generally circumstances, it is necessary to dilute 
riods | lieved that the formations containing in- lower by one or more ml. per hour than the mud with water and add the neces- 
ligenous water low in salt concentra- that of the freshly prepared mud sary component materials to restore the 
ment | Hons are most susceptible to improve- Behavior of filter performance and original balance. Under these conditions 
‘we ment by the polyvalent ion mud, al- viscosity typical of the mud with re- additional mud accumulates, which, if 
- of | though it would appear that a zone prO- spect to amount of weighting material it must be discarded, represents a loss. 
com: | ductivity superior to that provided by are shown in Figure 10. When clay is lhis can be minimized if a drilling pro- 
fresh water mud can nearly always be  ysed as a weighting agent in the poly- tm involving the use of the mud in 
expected when the polyvalent ion mud yalent ion mud, the filter performance S¢Veral wells is in operation. 
mem » used. is improved; however, marked increase Such a mud has been successfully used 
= With the normal amount of clay used, in viscosity occurs, as is indicated in im over twenty wells to date. Its ad- 
= ,mud weighing about 70-72 pounds per Figure 10. In actual practice when high vantages may be summarized as follows: 
‘ubic foot can be prepared having an weight muds are required it is desirable 1. The mud, when used under the 
AP] filter loss of 1 to 3 ml. per hour, to use a moderate amount of clay and proper circumstances, tends to improve 
than lepending upon the amount of starch a heavy inert material such as barytes. well productivity. 
ised. Such a mud would have an API It should also be noted that with the 2. When used instead of fresh water, 
andle | viscosity of about 40 seconds and a gel clays used in the field for preparing the it minimizes or completely eliminates 
s the} strength of 3 to 4 pounds per 100 square mud, the increase in viscosity with clay swelling of hydratable material within 
; use, | feet. content is much less than that indicated the formation. 
ional 
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FIGURE 8. Effect of weight on oil-base fluid. 


FIGURE 9. Effect of starch on polyvalent ion mud performance. 


Drilling Section » 119 





































































































on ne 140 
> KCOMPLETION DATE | 
< ees, 

(a) 
3 32 | s0 0 N20 yy 
a ZN 
2 n $ Yy OIL BASE 
' 4, JAN 
. 24 Ww Fr UN 
77) Vv oe 
: > 8 NG» Z 
é a le LIKI». 
4 8 4 An \ 7 
3 / 5 «9 WATER BASE a 
re Y ° 7 
— rg < «60 — 
< 5 ee e 
re) 40 
66 68 70 72 74 76 78. ~«8O 0 3 a 9 i215 ie@ ot 
MUD WEIGHT - POUNDS PER CU. FOOT TIME MONTHS 


FIGURE 10. Effect of weight on polyvalent ion mud performance. 


3. It is less costly than oil-base fluids. 


4. It may be used to dig deep, high 
temperature wells without the difficul- 
ties experienced with fresh water clay- 


base muds. 

5. A mixture having satisfactory drill- 
ing properties weighing as little as 65 
foot 
filter loss of only 3 to 4 ml. per hour can 


pounds per cubic and having a 


be made if desired. 
6. It is unharmed by salts commonly 


encountered in drilling operations. 


7. It can tolerate considerable cement 


contamination without harm and exces- 


sive contamination can usually be reme- 
died. 
Disadvantages 
The principal disadvantages of such 
a mud are: 
1. It costs more than the average 


fresh water mud. 

Although a satisfactory electric log 
can be obtained in this mud in some 
localities, there are a number of fields in 
the 


Also for some zones there 


which feversals of self potential 
curve occurs. 
is a shifting of the lateral curve although 
it is believed that individuals who have 
to interpret the resistivity logs will find 
departure curves” an aid in understand- 
ing the observed behavior. 

evidence which 


with this mud as 


There is some ap- 
pears to indicate that, 
with other starch or starch substitute 
fiuids and other drilling fluids which tend 
film mud cake, a more 
competent cement job occurs. This 


bullets to make a 


to form a thin, 
ap- 
pears to require more 
satisfactory completion when it is neces- 
sary to gun perforate. It is by 
certain, that the 
major cause of this difficulty. It has been 
established” that a recently adopted 
method of cementing involving the use 
casing 


no means 


however, mud is the 


of scratchers and moving of the 
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string while cementing creates a cement 
job more difficult to perforate with a 
few holes per foot than was the case be- 
fore this technique became usual prac- 
tice. 

ECONOMICS OF SPECIAL 
ING FLUIDS. In wells such as those 
drilled California, the 
for special drilling fluids averages three 
to four thousand dollars per well. It is 
important to evaluate what will be ob- 
In general, 


DRILL- 


additional cost 


tained for this expenditure. 
three or four benefits can be expected. 
first, 
second, decreased drilling cost 
and less wear third, 
crew and equipment time in bailing and 


They are an increased initial pro- 
ductivity; 
on bits; decreased 
swabbing prior to completion; and fourth 


for formations in which  hydratable 


materials are caused to swell when fresh 


water is used, an increase in ultimate 
recovery. 

While the increase in initial productive 
effectiveness resulting from the use of 
special fluids has been referred to earlier 
in this paper, it was thought worthwhile 


to present a resumé of such quantitative 


TABLE 1 
Comparison of Type of Fivid Used During Completion on Well Productivity 


FIGURE 11. Comparison of initial well productivity in zone with lin 


hydratable material. 


data as are available at this time. Fo; 


Table 1 has been prepare 
which the 
index of wells drilled with special flu; 


this purpose, 
shows ratio of a productiy 
to the index for wells drilled to the san, 
with Where the dat: 
been obtained from the literature | 
It should be| 


zone fresh water. 
have 


the source has been given. 


noted that inasmuch as the data wer 
obtained from several sources, the in| 
dices for the several fields and zones ar 


not necessarily the same and may be} 
productivity indices, specific productivit 
indices or production effectiveness as de 
fined by Wade. 
each ratio shown has for its enun 


Needless to say, how: 
ever, 
erator and denominator the same type‘ 
index. It was not possible with the dat 
available to convert all of it to the pr 
duction effectiveness ratio, although thi 
would have been desirable. 

It is only fair to observe that becaus 
both 
productivity data are necessary in ord 
to make of productive ¢ 


fectiveness, 


representative permeability a 


an evaluation 


comparsions for only a fe 


wells can be made, and consequently !! 








INDEX 
Fresh Polyvalent | 
Reference Water | Ion Oil-Base | Ratio* od 
FIELD—ZONE Number Mud Mud Mud Indices 
Coalinga, Lt. Oil 22 3.1 1.3 1.3 
Coalinga, Tar 22 1. l Bara 1.8 1.6 
Ten Sections 23 1.19 ap 2.14 1.80 
Ten Sections (after 200,000 bbls. } 23 0.92 Lz 1.32 
Cole's Levee 23 0.72 1.16 1.61 
Cole's Levee (after 1! 50,000 bbls.) 23 0.10 : 0.50 5.00 
Paloma ; 23 0.90 1 2,22 2.41 
Elk Hills 23 0.57 bi 2.34 4.10 
Wilmington 24 0.127 0.143 1.13 
Brea-Olinda : me 26 1.00 2.42 eh 2.42 
Brea-Olinda ; : 26 1.00 2.24 2.24 
Dominguez 7th & &th.. i- 24 1.00 aa 2.49 2.49 
Dominguez 6th ; — 24 0.07 0.093 ‘ 1.33 
Ventura Avenue ' ap 24 0.153 ee 0.177 1.16 
Naranjal ai 26 0.10 0.19 1.90 
| 
Average of indices for r spe cia fluid 
* Ratio = —— 


Average of f indices for » tres h water fluid 
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@ Recent salvage operations have 
shown that some oil country steel 
tubular goods, put in service as far 
back as twenty years ago, still are 
90% usable! Much of the pipe re- 
covered in such salvage searches has 
been Republic Electric Weld Casing 
... demonstrating anew how its uni- 
formly high strength means extra life 


and an extra margin of hole protection. 


Largely responsible for this uni- 
formly high strength is the advanced 
Electric Weld process by which 
Republic Casing and Tubing are 
manufactured. Cold forming, full 
normalizing and cold sizing all are 
integral steps. They help produce a 
tubular steel wall of high ductility, 
with uniform grain structure and 





REDUBUG Faw Wold 


high yield point .. . with the weld 


fully as strong as the rest of the wall. 


Its high yield strength combines with 
uniform roundness to give Republic 
Electric Weld Casing extra resistance 
to collapse. Since the wall is uni- 
formly round and thick, plenty of 
tough steel is left under thread roots 
all around the pipe—additional pro- 
tection against disastrous and expen- 


sive pull-outs. 


It will pay you well—in long-time 
protection and time saved in make- 
up—to insist that Republic Electric 
Weld Casing and Tubing be delivered 
to your rigs. 

REPUBLIC STEEL CORPORATION 


GENERAL OFFICES @e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 





| NORMALIZE ® CASING 





AND WUUWO 








Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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MONTHS AFTER COMPLETION 


FIGURE 12. Comparison of initial well productivity in zone with 


hydratable material. 


data composing the table cannot be said 
to constitute a statistical array. However, 
it is not believed that it can be by 
accident that all of the ratios are greater 
than one. 

It is of interest to 
once more that the data for two of the 
zones studied exhibited no impairment 


note in Figure 4 


of permeability by fresh water hydration 
A number of wells penetrating one of 
these zones have been completed with 
oil-base fluid. For these wells no clean 
up period immediately subsequent to 
drilling occurs, whereas corresponding 
wells completed with fresh water mud in 
the same zone require several months 
to reach maximum productivity. As 
might be expected for such a zone, the 
wells drilled with water do in time ap- 
proach the oil-base completions in pro- 
ductive capacity, presumably by removal 
of infiltered* water. 

Comparison of the two types of com- 
pletion in this zone indicates that for the 
| 


wells completed with special fluids, the 


increased production during the time the 
well would normally be cleaning up is on 
the average sufficient to justify the use 
of the special fluid. To illustrate this, 
production data for similar wells, one 
drilled with fresh water mud, the other 
with oil-base, are presented in Figure 11. 

For zones where appreciable hydra- 
tion is believed to occur, it would be 
expected that the productivity of the 
well completed with the fluid 
would continue to remain above that of 
the well drilled the fresh 
mud, assuming that other conditions re- 
mained the same. The difficulty in ob- 


special 


with water 


taining examples where well conditions 
are sufficiently similar and where enough 
basic data are available to permit an 
evaluation will be apparent to all 
familiar with this subject. However, 
such an example is presented in Figure 
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12. In this graph production data for 
two comparable wells are shown. One 
was drilled with fresh water mud and 


the second with the polyvalent ion mud. 
These wells were completed near each 
other in the same zone, a zone for which 
data such as those presented in Figure 
4 indicated a decrease in permeability 
with time similar to that presented by 
Figure 3. The two wells had initial gross 
specific productivity indices of 0.00343 
and 0:00632 barrels per day per pound 
per foot for the fresh 
water and polyvalent ion muds respec 
The net specific 
productivity 
0.00101 and should be ob- 
served that the drilled 
with the polyvalent ion-starch mud pene- 


square inch per 


tively corresponding 
indices were respectively, 
0.00269. It 
although well 
trated the zone to greater thickness than 
did the other well, the reservoir pressure 
in the vicinity of the drilled with 
the special fluid was sufficiently lower 
the the 


fresh 


well 


than that in location of well 


drilled 


for the greater penetration. The ratio of 


with water to compensatt 
the product of sand thickness and static 
pressure for the well drilled with special 
fluid 
the other well is 0.97. It will be apparent 


to the corresponding product for 


this discussion that a direct com 
parison of the productivities of 


two wells in gross barrels per day as 


from 
these 
given in Figure 12 is justified. Exami 
nation of the graph reveals that the well 
drilled with the special fluid is approxi 
mately one and one-half times as pro- 
ductive as the drilled 
water and that this advantage persists 
The 


should be 


well with fresl 
resulting economic ad- 


Additional 


so completely cor 


with time. 


vantages obvious. 
data, although not 


relative as those presented, indicate 


similar experience with other wells in 
which the special fluids were used. To 


the writers’ knowledge, only one field 


30 40 50 


20 
RECOVERY - l000 BARRELS 


FIGURE 13. Effect of decreased producivity on recovery. 


exists where the special fluids have been 
used for which no noticeable improve- 
ment in well productivity could be de- 
tected, although the polyvalent ion mud 
has not been tried in this field as yet. In 
the case of this field, insufficient data 
were available to permit evaluations such 
as those presented herein. 

In general, the use of special drilling 
fluids permits faster drilling time and 
less wear on bits. Spectacular examples 
of this are cases where it has been found 
profitable to resort to the diamond drill 
and fluid. Under con- 
ditions it is usually possible to core with 
cost 


oil-base these 


high for a much lower 


than for drilling in the same zone with 
under 


recovery 


fresh water mud. Frequently, 
these circumstances, it is possible to ob- 
tain satisfactory producing wells where 
only mediocre to non-commercial wells 
were obtained with fresh water muds. 
With both the oil-base and polyvalent 


ion muds, it has been possible to elimi- 


nate a large part of the time normally 
required for bailing and swabbing prior 
to completing a well drilled with fresh 


water. Comparsion of a large number of 
wells drilled by Oil 


indicated a 


Union Company 


has reduction in crew and 


equipment time of an average of four t 
which in itself is 


five days well, 


usually sufficient to compensate for the 


per 


added cost of the special fluid 
Ultimate Recovery 
That ultimate recovery is in many 


cases increased when special fluids are 
used is more difficult to demonstrate im 
the early life of wells so completed, ak 
though Travers" showed such data fof 
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wells in the Wilmington field, California 
Further, inasmuch as wells become not 
commercial not when the reservoir is] 
devoid of oil but when the expulsivé] 
forces can no longer overcome the resist} 
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® A light weight unit that will do big jobs 


economically. 








® It's ideal for water well drilling draw- 


works. 
® Has new convenient foot operated controls. 
® Can be mounted on small truck. 


® Low operating cost. 
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,won’t believe what this small unit 
do, but here’s what operators say— 
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all ings of 212” upset tubing 3180’ long held 


' de- fysily with one hand on brake lever” 
mud 


t. In “Example of the pulling speed of this unit is , 
7 a recent job where 3600’ of 2/2” upset tubing 

ie was pulled in singles and laid down in two hours 

ling and 25 minutes”. - 
and , 
iples [Time after time, I have checked fuel consump- 

ound [tion for round trips of rods and tubing in singles 

drill | aid down for depths of 3100’-3200’, and find 

svieh, | that four gallons or less is consumed during such 

jobs”. 
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nder “Considering the moderate initial cost, wide 
 ob- capacity range, ease of transportation and eco- 
rhere nomical operating overhead, this unit is defi- 
nitely my first choice for contract work”. 
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Top—Single Drum Model W Skid Winch, seat controls and foot 

operated clutches. 

Above—Single Drum Model W. Skid equipped with twin pole 
mast. 

Bottom—Double Drum Model W Skid Winch, ground operated 


te if 
foot controls. 
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crease in ultimate recovery to an eco- _ tained but at necessarily reduced rates in 
nomic limit. Such a calculation has been the case of the damaged well, it will be 
performed, the results of which are found that the profit to be enjoyed from 
shown in Figure 13. Here the decrease the undamaged well, when calculated at 
in ultimate recovery with percent re- a reasonable discount factor and when 
duction in original productivity resulting the lower cost of operating the un- 
from impairment by invasion is shown. damaged well is considered, will exceed 
For purposes of illustration, referring that for the damaged well by a material 
once more to Figure 3, it can be seen percentage. 

that for an invasion of 50 inches where 


the permeability of the invaded region Summary and Conclusions 
has been reduced to 25 percent of the Evidence has been presented which 
undamaged permeability, the well’s ca- indicates that well competion is an im- 


pacity to produce has been limited to 48 portant phase of drilling operations and 
percent of what it would have been if no that the behavior of the drilling fluid 


damage had occurred. It has been re-used in penetrating the producing inter- 
ported by R. H. Zinszer® that an analy- val can profoundly affect the productive 
sis of electric log resistivity curves, taken capacity of the zone. 

in high pressure intervals drilled with Performance of two fluids for which 


high quality fresh water mud, indicates data have not previously been published 
an invasion of approximately 50 inches is described. These fluids are markedly 
occurs. Additional evidence indicates different in their nature and in the use 
even greater penetration when zone pres- to which each should be put. One is an 
sures are low. For this condition, re-  oil-base fluid from which no water can 
ferring now to Figure 13, the ptedicted penetrate the producing horizon, while 
ultimate recovery has been reduced from the second is a polyvalent ion starch mud, 
53,500 barrels to 45,800 barrels, a loss in the filtrate from which is designed to 
ultimate recovery of 7600 barrels or interact with the hydratable material 
about 14 percent. It should be observed present in the formation so as to increase 


that conservative values were chosen for productivity. 


this illustration in that only 500 pounds While the above muds and the other 

per square inch gauge initial reservoir special fluids discussed herein are 

pressure was assumed in a partially de- initially more costly to use than fresh 

pleted zone 50 feet thick yielding a well water muds, evidence is presented indi- 

which would have an undamaged pro-_ cating that savings in drilling and com- 

ductivity index of about 0.5. pletion costs and increases in recovery 

In calculating the above hypothetical ™ake their use profitable. 

loss in ultimate recovery, a decline curve Pp nee 

typical of many California wells of inter- The writers acknowledge the efforts and 
helpful suggestions of B. P. Kantzer, P. H. 


mediate depth was used. However, the jones ana Dr. R. S. Crog, and are particularly 
j rac . : > cline appreciative of the assistance afforded by 
assumption was made that the decline eke cud we. Gaeaek ‘Ds abtovt. at 
curve for the well would be the same Scott E. Temple, M. G. Arthur, J. T. Led- 
: whe 3 = , pig ee - B e better and the others associated with drilling 
in each case; that is, with and Ww ithout operations who persevered with the writers 
damage. Admittedly the rigor of this during the early development of these fluids 
assumpti av | bj hallenge is gratefully recognized. Appreciation is also 
: ption may be subject to challenge. expressed to the management of Union. Oil 


However, if one wishes instead to take a Company of California for permission to 
; publish this paper. 


»0int of view most opposed to this and : 
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has worked primarily with drilling fluids. 
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What week of what month of what year? 
in our lifetime, perhaps. But conservative 
mates indicate that when the petroleum industry 
closes its books it will be decades ahead of its 
time . . . billions of barrels short of maximum 
recovery. 

How much recoverable oil will be left behind 
when your reservoir is abandoned? How much 
can you afford not to follow a proven program 


of controlled reservoir performance? 


Of all organizations serving the petroleum indus- 


CORE LABORATORIES, 


DALLAS HOUSTON CORPUS CHRISTI 


RANGELY WORLAND BAKERSFIELD 


“From discovery to maximum recovery.” 
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‘Over 150 billion barrels of recoverable oil wiil remain for- 
ever in our presently discovered oil fields... for lack of basic 
core analysis data from which to develope and maintain ade- 
quate engineering control of reservoirs for maximum recovery 





try, none offer more direct aid toward obtaining 
maximum economic recovery than Core Lab. Of 
all fixed expenditures necessary in the discovery, 
completion, and production of an oil field, none 


total less, proportionally, than Core Lab Services. 


FOLLOW THE CORE LAB PLAN FOR MAXIMUM RECOVERY 


DIAMOND CORING EQUIPMENT: for economical coring and recovery. 
DRILL CUTTINGS ANALYSIS: for pin-pointing probable productive zones. 
CORE ANALYSIS: for obtaining and interpreting basic reservoir data. 
RESERVOIR FLUID ANALYSIS: for maintaining optimum production techniques. 
PRODUCTION RESEARCH: for evaluating existing producing properties. 
ENGINEERING STUDIES: for planning secondary recovery methods. 
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SB clENCE has long endeavored to de- 
termine the structure of the earth and by 
the application of laboratory instruments 
and techniques has been able to secure 
considerable information on known sub 
stances. From the varied geophysical 
methods available there appeared 
that were especially adapted to the sur 
veying of boreholes and their develop 
ment has been largely the result of the 
economic stimulus furnished by oil ex- 
ploration. These methods are designed 
measurement of the electrical 


two 


for the 
characteristics and of 
nomena of the subsurface. 


radioactive phe- 

Both methods have passed through an 
experimental phase and have been ac- 
cepted by the oil industry as proved 
scientific tools. The radioactivity log, be- 
cause it was developed but a few years 
ago, is perhaps the least familiar. Since 
the modern petroleum technician em- 
ploys either one or both of these geo- 
physical methods in the exploration for 
oil, it is essential that the advantages 
and limitations of method be 
thoroughly understood. 


each 


A geophysical tool, used for the sur- 


veying of boreholes in the search for 
petroleum, 


following: 


should be capable of the 
1. Significant relationship to the nature 
of the strata. 


certain min- 


bo 


. Detection of oil, gas, or 

erals. 

3. Persistence of vertical variations later- 
ally, to provide good subsurface corre- 
lations. 

4. Operation under almost any borehole 
condition: 

(a) Cased holes—dry or filled with 
fluid. 

(b) Open holes, dry (cable tools). 

(c) Open holes, filled with mud or 

water. 

(d) Open holes filled with saline 

fluid. 
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By V. J. MERCIER 


KNOWLEDGE OF the underlying prin- 
ciples of the “other fellow’s’’ equip- 
ment often helps to utilize its results. 
In this discussion of the basic princi- 
ples of special types of logging, pri- 
marily adapted to geophysicists, the 
author presents them in non-technical 


terms for the man on the rig. 


(e) Open holes filled with oil, gas, 
or oil base drilling fluid. 
5. Location of porous strata. 
6. Economy of operation. 
7. Simplicity of interpretation. 
8. Miscellaneous features. 
Briefly, let us review the basic prin- 
ciples of both the electrical and radio- 


activity systems. 


Electrical Logs 

The usual electrical log is composed 
of three general types of curves. 

(a) Natural or self-potential—a meas- 
ure in millivolts of the potentials exist- 
ing between different formations in bore- 
holes. The source of these potentials is 
commonly attributed to electrochemical 
and electrofiltration voltages 

(b) Shallow penetration or normal re- 
sistivity curve—a measure of the appar- 
ent resistivity of the formation adjacent 
to the borehole and within the zone of 
borehole fluid invasion. 

(c) Third (fourth 
or deep penetration resistivity curve—a 


curve curve, etc.) 
measure of the resistivity of the natural 
formation beyond the zone of invasion 


of bore hole fluid. 


Radioactivity Logs 

To date, the radioactivity log is com 
posed of two curves: 

(a) Gamma Ray curve (natural radio- 


activity)—a measure of the relative na- 


Logging 


Lane-Wells Company, Wichita, Kansas 


tural radioactive emission of the adjacent 
rocks. Because rocks contain some radio- 
active material, a relationship between 
the lithology and the radioactivity per- 
mits recognition of the strata. Gamma 
rays will penetrate several inches of 
steel and cement and, therefore, can be 
measured through casing. 

(b) Neutron curve (artificial radioac- 
tivity)—a measure of the secondary 
emission obtained by subjecting the ad- 
jacent formation to a bombardment of 
neutrons. The magnitude of the second- 


ary radiations is controlled by the 
amount of hydrogen 
strata. This is related to the porosity and 
fluid content of the strata. Secondary 


through 


present in the 


emission, also, is measurable 
several inches of steel and cement. 

Figure 1 illustrates the typical re- 
sponse characteristics of both logs. The 
drawing is mostly self-explanatory and 
demonstrates the theoretical response 
characteristics of each type log, under 
ideal conditions, to the formations and 
strata illustrated. 

With a working knowledge of both 
methods of survey, and the response of 
the various different strata 


under ideal well conditions, a compara- 


curves to 


tive analysis can be made of the two 
methods to outline the qualities of each 
The following 
briefly the advantages and limitations of 


analysis summarizes 


each method. 
1. Significant Relationship to the Nature 


of the Strata. It is generally recognized 


that continuous coring, with complete re- 


covery, is the only positive means of 


formation identification. However, this 
method is costly and not always reliable 
core recovery 


rocks 


radioactive ma- 


because of inefficient 


Since all sedimentary contain 
measurable amounts of 
terial, and this material has been found 
to be distributed in a certain relatively 
systematic manner with respect to for- 
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mation, the Gamma Ray curve can be 


said to be definitely a stratigraphic 
curve. 
Interpretation of Curves 
The natural or self-potential and the 


shallow penetration (normal) resistivity 
curves are used for stratigraphical rep- 
the The 
neutron the penetration re 
sistivity Curves may, under certain cir- 


resentation on electrical log. 


and deep 


cumstances, denote lithology, and are 
commonly utilized to indicate the char- 
acteristics and quantity of connate fluid 
present. 

2. Detection of Oil, Gas, or Certain Min- 
erals. The usefulness of either electrical or 
radioactivity logs in identifying oil or 
gas bearing zones is dependent on a 
great many factors, and different meth- 
ods of interpretation are frequently nec- 
for various of producing 


essary types 


RADIOACTIVITY LOG 


formations. In limestone areas, the abil- 


ity of electrical resistivity measurements 


to’ denote oil and gas horizons from 
others is seriously handicapped by the 
exceedingly high resistivities of nearly 


all potential producing zones. Only oc- 
casionally has the natural or self-poten- 
tial curve been found to be of help in 


these areas. 


Neither the gamma ray nor neutron 
measurements has been proved to be 
directly related to oil or gas content 


although the latter has been successfully 
used in determining the oil-gas contact 
where dry gas is concerned. 

Both 
ods, as complete combination logs, pro- 


electrical and radioactive meth- 


vide a quick, inexpensive means for the 


indirect location of possible producing 
horizons 
3. Persistence of Vertical Variations 


Laterally, to Provide Good Subsurface 


GEO. 
LOG 


Notural 
Gamma Ray Neutron Potential 
KADIOACTIVITY INCREASES 
pene eae eS — —————_—___ 


Correlations. Both the electrical log and 
the radioactivity log have sufficient vari- 
ations for the easy definition of strata, 
and both are comparatively easy to cor- 
relate, even to the extent of correlating 
one with the other. Possibly the radio- 
activity log would be the more advan- 
tageous in some areas because of the ap- 
pearance of relatively highly radioactive 
shales, which are excellent correlative 
markers. 

4. Ability to Operate Under Almost any 
Borehole Condition. The 
tions which are suitable for the running 


be yrehe le ce yndi- 


of electrical logs are considerably more 
limited than for radioactivity logs. This 
results in radioactivity logs being more 
universally applicable to all types of 
borehole conditions. 

(a) Cased holes—dry or filled with 
fluid. 

Electrical cased - off 


measurement of 


ELECTRICAL LOG 


Shallow Penetration 
Resistivity 





Deep Penetration 
Resistivity....cseseeceee 
(en 





Shales record to the nght on Gamma 
Roy, to the left on Neutron Curves 


: 


Shales record as low values on all elec- 
trical log curves (toward center line) 











Gomma Ray Curve normolly throws 
jo the left en sands Neutron Curve 
indicates decreasing omount of fluid 
wn sand on proportion tu throw to 
night from shole valve 


Fresh Woter Sond 


=] Shale { 


Fresh water sands most frequently 
show relatively low Natural Poten- 
tial and high resistivity volves 














Gamma Ray Curve throws to the 
left Neutron Curve indicates dense 
portions os large deflections to the 
nght, porous (flu.d filled) portions as 
deflections toward shole value 








Gamma Ray Curve deflects to the 

left. Neutron Curve indicates gos 
r fluid contact by throw toword the 
shole line. 


Materials such os bentonite, vol- 
L. can ash, or block marine sholes 
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Limestones record with high 
Notural Potential ond very 
high resistivity values. The dif- 
ference between dense and 
porous limestones (porous 
streaks) is not normally, indi- 
cated on electrical logs. 














Shale 
Porous Streak 
Limestone 
Porous Streak 
Shale f 
: Gas Sand obove 
Salt Water Sand 





—— 
Gas sands may show high 

Ps resistivity and relatively low 
Notural Potential. Salt water _| 





i 


sands ore choracterized by 
low values on the Deep 
Penetration Resistivity Curve 
(dotted curve) 





moy have very high radioactivity 
| ond produce abnormally large de 
flections to the nght on the Gamma 
Ray Curve (dotted line) 


Gamma Ray Curve normally throws 
to the left on sands. Neutron Curve 
indicates decreasing amount of fluid 
in sand in proportion to throw to 
right from shale valve. 





Shale 





lw 








Oil Sand 


Oil sands ore characterized by 
relatively high values on all curves. 





— 


Shale 








Same as oil sond 





Gamma Ray Curve shows inter 


Salt Water Sond 





Salt water sands normally show 
relatively high values on all curves 
but the Deep Penetration Resistivity 
Curve (dotted curve) 

Natural Potentiol and Shaliow 
Penetration Resistivity Curves 
(solid curves) show finely inter- ~ 
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bedded structure but moves toward Sandy Shale bedded structure but remain on 

sand (left) side of log shole side of log 

Gommo Ray Curve deflects Anhydrite > Hard, dense formations hove 
to left, Neutron to right in- - = — high resistivities, most fre-- 

dicating dense formation Shale quently relatively low Natural 














{ Potential valves. 


FIGURE 1. Typical response of radioactivity and electrical logs. These generalized curves illustrate the most typical response of radioactivity and 
electrical logs to various types of formations. These typical curves should not be used as criteria for the analysis of any particular log since, in 


practice, a wide range of response may exist. 
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FRRICK PROBLEMS 
CKS, 
BREWSTER BLO 

































} 
| 3 sheaves, 22” dia. 
| Center pin—334" dia. 
| | Overall length—6814"’ 
| Net Weight—1,250 Ibs. 
| | Designed for use in portable rigs and slim-hole derricks, 
| these flat, compact blocks have a fast, free fall. Double tapered 
| | bearings; positive individual sheave lubrication. Sheaves have 

| machined, flame hardened A.P.I, grooves. Rugged enough to 

do the job—light enough for peak efficiency. Write for com- 
| 
plete information, 
| 
| 
| 
| 
| 
m: | 














3 sheaves, 30” dia. 

Center pin—55g" dia. 
Overall length—95-13/16” 
Net weight—3,400 Ibs. 








ot LL 


MODEL R-430 MODEL R-330 








4 sheaves, 30° dia. 3 sheaves, 30” dia. 
Center pin—554”' dia. Center pin—5%" dia. 
f Overall length—5414" Overall length—5314”" 
i Net weight—2,600 Ibs. Net weight—1,800 Ibs. 
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tormations is, for all practical purposes, 
impossible. On the other hand, gamma 
ray emiss:on, neutron bombardment, and 
secondary radiations are but slightly af- 
fected by casing, cement or borehole 
fluids. It is, therefore, possible to obtain 
a complete radioactivity log inside a 
cased hole, either dry or filled with fluid. 
It was, in fact, the need for a geophysi- 
cal tool to survey cased holes that 
brought about the development of the 
radioactivity log. 
(b) Open holes, dry (cable tools). 


About the only borehole condition that 
would satisfy this condition would be a 
cable-tool well producing gas, and which 
the operator did not wish to kill with 
mud. In this instance, an electrical log 
cannot be employed, except perhaps 
using contact electrodes. A development 
known as inductive logging shows some 
possibilities for this application. How- 
ever, a survey by radioactive means is 
available because, as previously stated, 
the radioactivity log is not affected by 
the absence of borehole 
fluids. 


presence or 


(c) Open holes, filled with mud or 
water. 

In mud or waters of proper electrical 
resistance (from 0.5 to 5.0 ohms), the 
electrical log functions at its best. It is 
in wells of this type that the majority 
of electrical logs are run. Variations in 
electrical resistance of mud or water, 
above or below the optimum range, af- 
fect the quality of the electrical log ad- 
versely. The radioactivity log functions 
just as well under these conditions as 
in other borehole conditions. 

(d) Open holes, filled with saline fluid. 


The quality of electrical logs run in 
salty drilling fluids is seriously curtailed 
because the high conductivity of such 
fluids serves to “short-circuit” the elec- 
trodes. Radioactivity instruments, be- 
cause they are completely independent 
of any physical contact with the bore, 
operate equally well in salty fluids. 

(e) Open holes, filled with gas, oil, or 
oil base drilling fluids. 


Oil, distillates, and oil-base fluids are 
insulators and do not conduct electricity. 
Therefore, electrical contact between the 
formation and the electrodes of the 
usual electrical logging device cannot be 
established. This problem has been 
largely overcome by the use of contact 
type electrodes, but these are hampered 
by hole enlargement and by relatively 
high contact variations necessitating ad- 
ditional curve smoothing means. Here 
again, inductive logging may prove of 
some value. Because the radioactivity is 
unaffected by fluid, radioactivity logs are 
readily obtainable under these conditions. 


5. Location of Porous Strata. Both the 
complete electrical log and the combination 
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radioactivity log, locate and define porous 
strata. The self potential in combination 
with special types of resistivity curves, 
are used for this purpose in electrical 
logging, while the neutron curve is the 
porosity determining curve of the radio- 
activity logging method. The neutron 
curve usually gives a more detailed de- 
lineation of the strata in limestone areas 
than does the combination of electrical 
curves. 


6. Economy of Operation. The popular 
use of both the radioactivity and elec- 
trical methods of bore-hole surveying is 
due largely to their inexpensiveness as 
compared to coring or other methods. 
Fundamentally, there is very little differ- 
ence in the basic charges, footage charges, 
or rigtime. However, in salt contami- 
nated areas, or where oil-base fluids are 
employed, to obtain a reasonably accu- 
rate electrical log it would first be neces- 
sary to replace either the salty or oil- 
base mud with mud of proper electrical 
resistance. This mud change will neces- 
sarily incur added expense in the form 
of muds and rig time. Under these cir- 
cumstances it would be more economical 
the radioactivity method. 
in the salt 


to survey by 
As a further consideration 
contaminated areas it is possible that the 
filter- cake and formation infiltration 
caused by salty mud may create an ad- 
ditional factor in electrical log interpre- 
tation. The examination of many repre- 
sentative electrical logs in Kansas fields 
leads to that contention. 


7. Simplicity of Interpretation. The 
gamma ray curve clearly defines strata 
while the porous zones within the strata 
determined by the neutron 
curve. Since both curves are relative 
measurements, there is no for 
fixed scales. To obtain maximum value 
from the electrical curves, consideration 
must be given to the millivolts deflection 
of the potential while analyzing the re- 
sistivity curves in ohm-meters. In some 
instances this characteristic requires a 
very careful analysis of the electrical log 
to obtain a proper interpretation. This 
is particularly true in cases where totally 
different conditions are represented by 
almost identical responses. Figure 1 indi- 
cates several examples of this condition. 
In general it can be said that each type 
of log, run under conditions favorable to 
its qualities, may be readily interpreted 


are well 


need 


by field personnel. 


8. Miscellaneous Problems. Under this 
classification would necessarily come a 
multitude of special problems and appli- 
cations. Perhaps the most common one 
to which the electrical log is adapted is 
the location of the casing seat. The point 
of contact from the casing to the open 
hole is well defined by electrical logs. 
In almost all cases, the neutron curve of 
the radioactivity log locates this con- 


tact point as well as the electrical log 


and has also the added advantage o 
locating the seats of outside casing 
strings, and the tops and bottoms of 
liners, plus other physical features in the 
bore. The gamma ray curve is adaptable © 
to permeability studies with the use o 
radioactive additives, or cement location, | 
also employing radioactive additives, 


A feature of the radioactivity log is the 
relatively new collar log. An electrical 
device which locates casing collars has 
been made a part of the gamma ray sub. 
surface instrument. This permits a simyl. 
taneous recording of stratigraphy and 
the casing collars. Future plugbacks of 
workover operations can then be fre. 
ferred to any point in the well for 
measurement confirmation, with respect 
to the desired strata. 


Figure 2 is an illustration of a radio- 
activity log and an electric log which 
are actual field representations. The ra- 
dioactivity log and the electric log have 
been correlated with information ob- 
tained in core analysis, drill stem tests 
and a production test of the well. The 
positive information obtained from the 
examination of the cores shows very 
definitely the lithologic and stratigraphic 
abilities of both logs to delineate and de- 
fine accurately the formations en- 
countered. The illustrations point out the 
ability of the radioactivity log to better 
differentiate the porous strata. The ra 
dioactivity log, since it is not directly 
limited to oil or gas, of course, can not 
be used to determine the content of the 
porous formation. The _ interpretation 
placed on each of the logs is the inter 
pretation submitted by the service com. 
pany. This interpretation should not be / 
construed as the final interpretation 
since it is made by an individual based 
upon a rather broad knowledge of am 
area, whereas, an interpretation made by) 
a technician within the confines of 4 
limited area can be more accurate and 
detailed and more readily evaluated. P 


An outstanding feature of the radio 
activity well logging method is its abilit 
to obtain a satisfactory log under pra 
tically any borehole conditions. Of pat 
ticular significance in limestone areas, 
is the clear indication of highly radio 
active shales on the radioactivity log 
and the ability of the neutron log to im 


dicate zones of porosity. 
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sled, they all say one thing... 


Low Cost Per Unit of Work 


and that means... 


Bethlehem Wire Rope 


Ever stop to figure the rea/ cost of your wire rope—the cost 
per unit of work? Do you know, for example, what your rope 
is costing you for every yard of rock it moves? Or every ton 
of ore, coal, or slate it hoists? Or every ton-mile in oil-country 
rotary drilling ? 

This yardstick—cost per unit of work—is the only trve 
measure of wire-rope expense. Purchase price alone is not the 
answer. The rope with the lowest price tag isn’t necessarily a 
bargain. It’s the service life—the total amount of work it will 
do—that determines your actual cost. That’s why we say: 
specify Bethlehem. 


Bethlehem wire rope is a quality product, one carefully and 
conscientiously built. From the making of the steel to the final 
reeling and shipping, it is a product that merits your con- 
fidence. Because of its long life in service, its cost per unit of 
work is Jow; it is an economical rope in the truest sense. 


Order some today. Check its performance—check thoroughly. 
We believe you'll soon agree that there isn’t a better, more 
economical rope on the market. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 
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How to—Mix and 


This unitized 
drilling fluid 
chemical treating 
device provides 
for a method of 
mixing chemicals 
not normally 
found on the aver- 
age drilling rig. 
It is unique in 
that it is made 
from two sections 
of 24-inch line 


pipe which have 


been closed at 
each end by a 
common _ header 
piece. Each sec- 


tion is about eight feet long. Another 
interesting feature is a provision for 
mixing the chemicals with steam pres- 
sure. 

Each end plate is square along the 
bottom edge to support the twin chem- 
ical containers. A thin “slice” has been 


now ro—Level Rig Platform with 


If the surface of 
the ground is not 
level enough to 
place the light 
drilling rig or 
cleanout tools in 
the required posi- 
tion, conventional 
screw jacks can 
be adapted to do 
the job. This rig 
has a pair of 
heavy H-beams 
as the foundation 
which sets upon 
timber mats or 
rig timber cribbing when mats are not 
available. 


Sy: tls PLE 
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$10 is paid for each illustrated acceptable 


contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas, 


Add Drilling Mud Chemicals 





cut from the top edge of the horizontal 
casing to form a large opening through 
which to pour the chemicals. This in- 
Gulf 
soda and 


stallation, now employed on a 
Coast rig, handles 
quebracho to treat the drilling fluid. 


Shale shakers are driven by steam 


caustic 





The walkway and rack upon which 


the single joints of drill pipe are laid is 


turbines and are furnished steam through 
a two-inch steam line. A tee and a re- 
ducer on this line permit a connection 
into the header which passes across the 
front of the two chemical containers. At 
the opposite end of this header, connec- 
tions are made into the water line to 
supply the containers with sufficient 
water to mix the chemicals. Valves in 
the line and header provide the neces- 
sary blocking to prevent the steam from 
entering the water system. 

Purpose of the steam connection is to 
provide a means of stirring the contents 
of each chemical container without add- 
ing water. A jet of steam through the 
contents of each container will stir 
them sufficiently to make a thorough 
mixture. A separate valve and nipple 
connect to the bottom of each container 
so that the amount of each chemical 
added to the mud _ stream can _ be 


controlled. 


Screw Jacks 


a separate structure made of pipe or 
other material. The longitudinal beams 
used for the frame are spaced the same 
distance apart as the heavy structural 
steel beams which lie upon the timber 
mats. 

Four conventional heavy-duty screw 
jacks are used with the infeet cut away 
so the barrels can be attached to the 
H-beams at each corner of the frame. 
These barrels are stiffened with con- 
nector bars and angle braces so the 
load will be supported adequately. When 
one side, or one end is level with the 
other side, a common jack bar is used 
to obtain the required degree of level- 
wedges or small 


ing without using 


blocks of wood. 
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SUPERIOR 


ay Lee CULL 
Rig Equipped with 


LINK- BELT 


y 
f 


Precision Steel 


ROLLER 
CHAIN 


20,521-ft. deep world record breaking Superior Oil Company's Pacific Creek #1 Well was completed in July, 
1949. National Supply Co.'s Ideal #160 Rig used on this well is equipped throughout with Link-Belt Precision 
Steel Roller Chain. 

The industry's largest power rig, used on this well, was built especially for drilling tomorrow's deeper holes, 
and this record well, proves that Link-Belt Precision Steel Roller Chains 
have what it takes to handle the most difficult of power transmission 
jobs. 

The 2000 H.P., developed by this rig's three engines is compounded 
through Link-Belt roller chain. Power transmission for the drawworks 
is equally reliable as a result of dependable Link-Belt chain drives. 
This rig's two slush-pumps are positively driven with dependable Link- 
Belt roller chain. 

Our engineers will be glad to assist you in solving any power trans- 
mission job, without obligation. Just telephone or write us. 


> E-Z-ASSEMBLY ~< 


Link-Belt engineers have developed a construction that makes assembly 
and disassembly of multiple width chains in the field much easier. 
With this feature, load distribution across the width of the chain is 
maintained. 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 1, Kansas City 6, Mo., Los Angeles 33, New York 7, Toronto 8. 
Offices in Principal Cities. 11,605 


LINK (©) BELT 


Precision Steel 


ROLLER CHAIN 
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Welcome 


SAND-BANUM 


The Easy and Safe Way 


To Remove 
And Prevent 
Boiler Scale 


Also—There Are 
No Storage Problems 


The can you can hold in the 
palm of your hand protects 
1—250hp rated boiler for 
1 month. No bulky con- 
tainers to handle, store or 


Sand-Banum comes ready 
to use. That makes it so 
handy and convenient in 
the plant or in the field. 


WRITE FOR DATA 


“The Entirely Different 
Boiler and Engine Treatment 





AMERICAN 
SAND-BANUM 
COMPANY, Inc. 


@ ROCKEFELLER PLAZA, 
NEW YORK CITY 20 
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How to—Unitize Lubricant Containers 


filling 
lube 


Three 
station type 
oil dispensers can 
be mounted on a 
skid base made of 
that the 
entire unit can be 
lifted from the 
ground to a truck, 


pipe So 


or placed in posi- 
tion for use with 
a truck boom or a 
rigging machine. 
The base is made 
from two parallel 
joints of pipe, 
mitre cut and 
welded to form 

the upturned tips for ease when skidding. 
Convenient cross members support a 
flat floor 


are mounted. 


upon which the dispensers 

An auxiliary support carries a heavy 
round can with a friction top for wiping 
cloths. This container keeps them free 
of dust and abrasives so they can be 


used on polished surfaces. 


Each of the three dispensers has a 
conventional hand pump for filling 
measuring cans when servicing crank 





cases and the like. So the entire unit 
can be lifted without delay, a substantial 
bridle is attached to the cross members 
terminating with a large ring at the top 
to connect the hook of a boom chain. 
Each dispensing container is held in 
place by two vertical rods threaded at 
the top ends. The lower ends are bent 
at right into an eye 
welded to the pipe skid, while the upper 


angles to hook 
end of the rod bolts to a cross piece 


which holds the unit securely to the 


skid. 


now ro—Arrange Boiler Firing Units 


Differing some- 
what from the 
normal boiler fir- 
ing controls for 
gas-fueled rigs is 
this manifold 
which incorpo- 


rates flexible 
manual controls. 
These valves and 


manifold serve 
five 150-horse- 
power boilers 
Natural gas, sup- j 
plied by the field o* 
system, is forced 
to the boiler burn- 
ers through a 
diaphragm - type 






regulator shown 
at extreme left. 
This regulator is 
controlled by 
pressure in the 
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For drilling depths ranging from 5,000 to 7,000 ft, and for 
deepest workover jobs, we spotlight the Twister—give it the 
full beam with enthusiasm. This is a rig equipped with the 
smoothest, most shock-free hydraulic drive we have ever 
offered; a rig completely air-controlled, and so simple to run 
that the driller can master it in no time at all. 

Its smooth flow of power reduces maintenance on clutches, 
shafts, sprockets, chains, and other moving parts. Shock-load- 
ing of drill pipe and other working tools is virtually impossible. 

Hydraulic torque-converter drive makes available an infinite 
number of speeds on the rotary table—and, of course, a full 
range of drum speeds without constant shifting. 

The Twister has many talents. So responsive is the power, so 
thoroughly under control, that drilling is made easier; workover 
jobs speeded up. And you should see the gentle way it raises 
and lowers those portable masts! 

Out in the field, where Twisters have been in service for 
more than a year, there are some mighty pleased owners. It 
will be worth your while to investigate the reasons. 








BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second Street, Tulsa, Okla. 
Subsidiary of Bethlehem Steel Corporation 























1949 4 On the Pacific Coast Bethlehem Oil-Field Equipment is sold by 
Bethlehem Supply Company of California 
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main header. As this 


drops below operating values, the regu- 


steam pressur¢ 
lator opens to furnish more gas to the 
boilers. 

This 


the standard bypass in the event 


with 
the 


arrangement is equipped 


When 


a boiler or boilers are not in service, the 


adjust individual burner supply 


valve controlling the supply of gas to 
the burners can be shut off. Their other 
manual control 


function is to facilitate 


of gas to the burners when the regulator 





is inoperative. 

Unique in this particular hookup is a 
pilot supply for gas that keeps a pilot 
fire in the boilers when the regulator 
shuts off the flow of gas to all boilers. 


regulator must be replaced or repaired 
Gas discharges from the regulator into 
an eight-inch header from which five 
separate two-inch lines originate. These 
lines are equipped with globe valves to 


STEWART & STEVENSON 






a completely 


NEW “ALL-ELECTRIC” 
OIL FIELD UTILITY UNIT 


Here is a completely new all- 
electric utility unit consisting of an 
engine-driven (either diesel or 
gas / gasoline / butane) lighting 
generator, a centrifugal water 
pump, an air compressor and a 
built-in welding generator. 





ALL-ELECTRIC DRIVE. All accessories are individually driven by splash proof, 
ball bearing electric motors (of standard make) thus eliminating the necessity 
of line shafts, pillow block bearings, flexible couplings and line shaft clutches 
which require lubrication, frequent alignment and many other troublesome 
service difficulties commonly associated with mechanically-driven units. 


GREATER FLEXIBILITY. Since each component is individually driven, the 
speed of each can be changed without changing the engine speed or interfering 
with lighting. 
LOW FIRST COST. You get all the advantages of an all-electric drive at a 
price competitive to mechanically-driven units. This low first cost is made 
possible because of Stewart & Stevenson’s streamlined production methods 
and the experience gained through the manufacture of thousands of engine- 
driven electric units for every conceivable purpose. 

For full information see your nearest Stewart & Stevenson Representative 
or write to: 


STEWART & STEVENSON SERVICES, Inc. 


4516 HARRISBURG BLVD. 
PARTS © SERVICE 


HOUSTON, TEXAS 


OFFICES IN PRINCIPLE TEXAS CITIES 
Also available through leading oil field 
supply stores. 





ENGINES 


THE NATION’S LARGEST DISTRIBUTORS OF G. M. DIESEL 
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This happens when discharge steam 
pressure exceeds requirements. The 
pilot supply, equipped with adeqvate 
valves for blocking, etc., taps to the 


up stream side of the regulator bypass 
valve, where a steady supply of gas is 
always available. This pilot supply con- 
nects to line the 
downstream side of the manual control 
valve, so that by manipulating the pilot 
supply line, the 
right amount of gas is furnished con- 


each boiler gas on 


valve on each boiler 
stantly to maintain a pilot fire. 

This system is permanently mounted 
on a skid with other boiler feed water 
controls, and is readily accessible for 
the fireman when manual operation is 


required. 


HOW TO— 


Fix Catline Pulley 


One of the 
easiest methods 
of stabbing the - * ii 
kelly and swivel | J: 
into the rathole is i iN 


to pull them off 
center with a cat- 
line. In using the 
cathead this 


pulling operation, 


for 
manual strain is 
removed, 
steady pull can be 


atid | 42 


made so the 
driller can lower 
the kelly steadily 
without bumping 
the top of the 
rathole with the 


kelly sub. 

One problem 
that be 
taken into consid- 


must 
eration in such a 
power method is 
that of deflecting 
the of 
pull on the catline 
so the kelly will 
be pulled over the 
rathole. With 


nothing solid enough on which to mount 


direction 





a pulley, one crew erected a vertical 
anchor post for a small block. It was 
made of three-inch pipe and bolted at 
the top to the first girt of the derrick 
with a heavy U-bolt, and attached to 
the floor by means of a flange as shown. 
An eye bolt passing through the 
vertical post holds the eye on the block. 
This device is light and is not used for 
heavy pulling. 
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WIRE LINE OIL SAVER 


GUIBERSON TYPE ‘R’ 


Low initial cost, low upkeep, exceptionally long The simplicity of installation and operation 
life and complete dependability—Guiberson’s of the Type “R” make it far easier to install, 


SPECIAL, LONG- 
WEARING 
RUBBERS 


Developed in the Guiberson laboratories for the Type “R,” they 
are resilient yet highly resistant to abrasive wear. New rubbers 
are simply inserted behind the old ones—every rubber can be 
used completely! Rubbers are moderately priced, packed and 
identified two pair to the box. 
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Type “R” Wire Line Oil Saver gives you all use and re-rubber than even much more costly 
of these. Its “squeegee action” gives a high wire line oil savers. Made for 2”, 242” and 3” 
line-squeeze that leaves the wire clean. tubing for use on 1/2”, ¥g” and 9/16” wire line. 


You can pay a lot more — but you can’t buy better! 


= 





FES us war OFF 


Write today 







for complete, illustrated 
Type “R” folder con- 


taining full informa- 
tion, specifications 


and prices! 


~GUIBERSON 
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ow ro—Control Automatic Cathead Clutch with Foot Pedal ¥ 


An additional factor of safety was stem the driller must use his left hand 
added to the job of going in the hole to engage the clutch of the cathead, 
by including this foot-operated device to while at the same time slackening off 
control the automatic cathead when on the brake to lower the joint being 
spinning up pipe. Under normal proce- added. Utilizing this device, the driller 
dure when adding a stand to the drill is permitted free use of both hands so 















SEAMLESS STEEL 
PIPE COUPLINGS 


, (MADE TO A.P.I. 
f you don’t, send for them right now, SPECIFICATIONS) 


while you’re thinking about it. They are 








he can keep one hand on the throttle 




































free—no obligation—and we believe you and the other on the drawworks brake. 
will find them helpful and informative. = ma re — aig’ Ps rg 
sible for the driller to use his foot in 
They're chock-full of practical selection engaging and disengaging the automatic 
tables, charts, and technical information on cathead. The desired leverage on the 
‘ athead clutch lever can be adjusted by 
Harrisburg Seamless Steel Pipe Couplings drilling . en gps . oe lage 4 “tad 
x a series of holes > clutch 
and Drop-Forged Steel Pipe Flanges. arm. A turnbuckle is used to attach the 
We think everyone interested in these two small galvanized cable to Ps lever, and 
to extend or take up the cable according 
important items of oil field equipment should : 7 canes 
to the length of stroke necessary to \ 
have these catalogs on file. Use the coupon, engage the cathead clutch. I 
or write us a postcard or letter. A foot pedal is mounted on a vertical 
RMS. Se SS ee ee ee ee beam guide on which the pedal operates \ 
r SEND THE HARRISBURG CATALOG CHECKED see caine 1S prio 49 a ee pedal ie ‘ 
Harrisburg Steel Corporation, Harrisburg 8, Penna. passes over a small pulley supported D 
| , | the vertical beam. A second pulley or P 
| { ) Harrisburg Seamless Steel Pipe Couplings. the beam directs the cable to the metal t 
r ( ) Harrisburg Drop-Forged Steel Pipe Flanges. l floor where a third pulley transfers the a 
l Cited ee l direction of force in a horizontal direc: 
tion to a point beneath the cathead t 
I 55d salen istsccjustaiagniedas schon ; ‘ , . 
| f DROP-FORGED STEEL clutch lever. A fourth pulley, welded cl 
CO N'S SEDI DE LS GN: pe GO AO SE Hie at he ; pars ike patina 4 
| | PIPE FLANGES to the metal floor, further changes the t 
Lae Paatesrves ihe nesses s#arhy-¥e seve s Zone... State a (MANUFACTURED TO direction of pull to a vertical direction = 
a a A.S.A. STANDARDS) 3y pressing down on the pedal, the ' 
driller cz “ause a similar length o 
Py gre lriller can cause a simi g 
. toe g~ YEARS IN pull down on the clutch lever, thereby 
\ ’ . “7 . . . . * 
& urd HI) PENNSYLVANIA'S greatly simplifying his job when making 
STEEL CORPORATION = CAPITAL a round trip and increasing the safety of 


drilling operations. 


HARRISBURG 8 PENNSYLVANIA 
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“Oilwell’’ No. 96 Draw Works with Triple Engine “Oilwell’’ No. 220-P and No. 18-P Slush Pumps. The ‘Oilwell’ Brantly Rotary Feed Control. This 









it pos- Drive. ‘“‘This is by far the best rig I've ever used,” “You're just wasting your time and money if equipment paid for itself two or three times in 

foot in said Sam Squyres, Driller. ‘‘It’s faster going in you don’t use “‘Oilwell’’ Pumps equipped with drilling time saved. It keeps the bit on the 
; and coming out of the hole. We made a round DI-HARD Liners,”’ says Max Self, toolpusher. bottom for maximum drilling efficiency even when 

tomatic trip at 6,300 feet in two hours.” “We've used one set of DI-HARD Liners for the driller steps away from the controls for a few 
he 24,000 feet and they’re not worn out yet.” minutes. 

on the 

sted by 

- clutch 

ach the How they did it. The Chancellor No. 1 well was sands of dollars, too! That’s why so many drilling contractors 

fet, 3s spudded-in April 10, 1949, using an “Oilwell” No. 96 Rig choose “Oilwell” equipment in preference to any other. “Oil- 


cording 


which had already drilled three deep wells in fast time. It 


well” equipment is engineered to work together and “Oilwell” 





sary t was tough going from the very start with shale, limestone, Field Service Engineers are on the job constantly to help you 
rock and chert all the way down. At 10,024 feet, 73 bits had keep it running at top efficiency. Next time buy “Oilwell.” 

se been used. 

perates 4/-1nch drill pipe was used in the well. In keeping with " Oilwell” companion equipment to the No. 96 Ria 

dal aul West Texas drilling practices, 21-6” drill collars, weighing No. 220-P Power Slush Pumps 

; approximately 60,000 Ibs. were used. No. 500 or 580 Crown Block 
ted b With the responsive power of the “Oilwell” No. 96, only No. 400 or 480 Streamline Traveling Bloc! 
illey 0 eight lines had to be strung in the blocks; permitting the es- No. 300-D Swivel (400-ton capacity) 
je meta tablishing of a highly favorable ratio between round-trip time 21-A Super Speed or 27/4-B Rotaries 

fers the and total drilling time. Brantly Rotary Feed Control 
direc: Of course, the “Oilwell” No. 220-P Power Slush Pump con- OIL WELL SUPPLY COMPANY 
cathea tributed to this speed record by providing abundant mud cir- at 
seiha x: . Branches Serving All Oil Fields 

welded culation at desired pressures. 
— What’s more, the “Oilwell” Brantly Rotary Feed Control Executive Offices — DALLAS, TEXAS Division Offices —- CASPER, WYOMING 
irection kept the feed smooth and constant at all times, probably Export Division Office COLUMBUS, OHIO... DALLAS, TEXAS 
jal. the saving as much time as any other one piece of equipment. 30 ROCKEFELLER PLAZA NOUSTON, TEXAS ... TULSA, OKLAHOMA 


neth ol 
thereby 
making 


safety of 
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When you can save weeks of drilling time, you save thou- 


NEW YORK 20, N, Y. LOS ANGELES, CALIFORNIA 














AVOID THE “FINGER-PINCH” 






ONLY 
LAUGHLIN 
“‘ FIST-GRIP “’ 


SAFETY CLIPS 
OFFER YOU ALL THESE SAVINGS: 


Fewer clips required . . . money saved 

No crimped, bowed rope. . . rope saved 
Fewer rope breaks . . . accidents saved 
Easy to put on... time saved 

Can’t be put on wrong .. . accidents saved 
No battered threads . . . bolts saved 

No special wrenches . . . tools saved 


Grip your rope with a 
FIST OF STEEL! 








Your Distributor. 
The Thomas 

Laughlin Company, 

Portland 6, Maine 


AUGHLIN & 


LA MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 
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HOW TO— 


Stop Steam Engine 


When the throttle valve on steam 
drilling engines is suddenly closed, the 
engine first slows down before coming 
to a standstill. If there is no load on 
the engine, it will sometimes move very 
slowly until the steam manifold pressure 
is lowered to exhaust pressure. In many 
drilling operations, it is necessary to 
bring the engine to an absolute stand- 
still in a relatively short time. This re- 
quires that the intake manifold be 
exhausted of steam pressure rapidly. 





A small steam exhaust for the intake 
manifold was added to perform this job. 
Through a 13-inch line, remaining pres- 
sure in the manifold after the main 


throttle valve is closed can be fully 
exhausted by means of a_hand-con- 
trolled needle valve. The needle valve is 
operated by a lever which is connected 
to a flexible cable terminating at the 
driller’s position. A brace has_ been 
welded to the manifold to support a 
small pulley to transfer the direction of 
cable pull. The end at the drawworks 
control is equipped with a pull handle so 
the driller can easily jerk it when shut- 
ting off the throttle. The manifold pres- 
sure is immediately exhausted and the 
engine comes to a complete standstill. 

The valve stem lever is equipped with 
a spring pull down so the valve is auto- 
matically closed when the driller 
releases the pull cord. The remaining 
steam is exhausted through the cylinder 
drain system. This device is especially 
useful when the throttle valve does not 
make a perfect seal and there is steam 
leakage around it. Under such condi- 
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tions, the drawworks engine creeps even 
though the throttle valve is closed. With 
this bleed-off valve, any leakage could 
be exhausted so that it will not caus: 


the pistons to move. 


HOW TO— 
Connect Mud Guns 


Hooking up the mud guns adjacent to 
the mud pits was simplified by layout 
of major items of equipment. The mud 
pumps were located near the boilers 
about 150 feet the derrick floor. 
Two long rectangular mud pits convey 


from 


the drilling fluid from the shale shakers 
back to the pumps 
picked up and circulated through the 


where it is again 
well. 

To maintain constant agitation in both 
two mud were 


rectangular pits, guns 


employed as shown. Hooking them to 
the mud supply line was a simple matter 
since the foundation and support served 
to bring mud to the gun. 

A square framework of three-inch 
pipe, measuring 30 inches on each side, 
was welded at the to form a 


continuous chamber inside. A collar was 


corners 


welded to opposite sides of this frame- 
work at the midpoint of the side. Several 
mud guns so equipped could be tied in 
together by connecting the supplying 
header to this collar as shown. 


To provide adequate support, an in 


verted Y-shaped mount was made from 
two-inch pipe and welded to the square 
framework so that the two lines inter- 
connected. The single riser was fitted 
with a valve to control the mud flow. 
An ell and a tee placed in the line at 
the top of the support provided a means 
of pointing the gun in any desired di- 
rection. Two or three such guns can be 
used in this type layout. A bull plug in 
the collar of the foundation shuts off 
the flow of mud at the terminating gun. 
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Hawthorne Replaceable 
Blade Bits have by actual tests 

increased exploration drilling 
speed by as much as 33 1/3% and 
decreased bit costs over 50% 


‘‘ON THE DRILL’’ 
Bit Service 


Hawthorne Bits consist of 
a bit head assembly with 
three replaceable blades. 
Replacing worn blades is 
accomplished in a matter of 
minutes “on the drill” with 


tools commonly available. Your supply of 12 sets of blades 


in a small box shown here weighs only 50 pounds. 


One bit head assembly will last for many sets of blades 


—many of these bit heads have been in service for more 


than eight months using more than 192 sets of blades per bit. 


Patents Pending 





“*‘ROCK CUTTER BLADES’ 
for ‘‘All-Formation’’ Drilling 


Hawthorne “Rock Cutter” Bits have 
proved capable of drilling more hole in 
soft formations in less time than any con- 
ventional type drag bit. Furthermore, these 
blades successfully drill broken forma- 
tions and many rock formations that have 
previously required roller bits. This means 
faster drilling, fewer round trips to change 
bits and lower bit costs. 

The cutter edges of “Rock Cutter” 
blades consist of a series of fingers so that 
each edge removes only a small portion of 
the total hole being cut. The formation is 
removed in small chips and pieces which 


are easily circulated to the surface. 

Hawthorne Replaceable Blade “Rock Cutter” Bits are 
available in a range of sizes to fit any. drill. For full 
information write for our bit catalog today. 
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How ro—snhub Steam Joints for Connecting Exhaust Lines r 








t 
Sleeve-type couplings can be used steam to the boiler stacks where forced 
effectively in connecting up steam ex- draft is created. In this type service, : 
haust lines where pressures are not some back pressure exists, and it is ¢ 
excessive. These couplings have been necessary that joints made up with the . 
particularly useful in the steam exhaust  sleeve-type coupling be secured against t 
lines from mud pumps to carry used possible breakout. , 
c 
a 
Vv 
V 
S 

Since these couplings depend upon a 

heat-resistant gasket bearing against the 

steam line tor a seal, there is the possi- 


bility that one joint of pipe will break | 
away from another joint under pressure 


due to excessive and prolonged heat and 




















L 


IMPROVED CHAMPION 
SNATCH BLOCK 


oy The 
TE 


constant vibration. 

A snubbing device can be used to add 
a factor of safety in making up joints on 
the steam exhaust line when employing 
this type coupling. It consists of a short 
section of half-inch chain anchored at 
one end and secured temporarily in a 


slot cut into a short nipple welded to 





the jointing section of exhaust pipe. 


en wee 8 we 





This slot cut in the four-inch nipple is 


in the shape of a tee with the cross hole 





4a 
New “Speed Nut eliminates all cut in an oval shape. The vertical slot Ww 
lower a atest —_— is slightly larger than the width of the ec 
opening and closing © civvadier’ chain link and its depth is more than th 
bolts to unscrew, pull out and ; 
the width of the link. to 


lose. Two quick turns of ‘Speed 


Nut” and block is ready to open it ke When making up a joint, the loose | 


end of the chain is threaded through the 










or close. Nut is never completely Re 
removed, and cannot be lost. Hook oval hole and pulled up until the slack th 
and clevis quickly interchange- is taken from the chain. The nearest link in 
able. For safe working loads up to is then dropped in the slot to secure ve 
25 tons. Made from drop forged, the chain at the other end. In the event m 
heat treated, selected steel. the exhaust line should vibrate loose, the be 
chain will prevent it from breaking and fo 
possibly injuring a crew member. Wl 
Write for Special Bulletin for complete details. 
cu 
HOW TO— 6 
fu 
@,°0 co 
Yor, Condition Mud 
al nahin Ww 
A drilling contractor designed and ta: 
. PRODUCTS en \ ug built this unique mud conditioning tank | th 
(wemsien en which effectively removes not only well | =m 
; 7 (a cuttings but fine particles of sand from up 
fike ong Mees alla wae A |Z. the drilling fluid. This shop-made device or 





144 « Drilling Section WORLD OIL « October, 1949 O 








ipon a 
ist the 
pt SSI- 
break 
essure 


at and 


O add 
nts on 
loying 
short 
‘ed at 

in-3 
led to 
pipe. 
ple is 
s hole 
1 slot 
»f the 


than 


loose 
rh the 
slack 
t link 
secure 
event 
e, the 


ge and 


and 
tank 
r well 
from 


ley ice 


1949 


DRILLING HINTS 


is between the well head and the mud 
sump pit. It was tied directly into the 
mud return line by quick-connecting 
couplings. 

Clean drilling fluid was withdrawn 
from the tank through a wide-mouthed 
cone, the upper edge of which was about 
six inches lower than the top edge of 
the large circular tank. A four-inch line 
welded to the bottom of the cone 
pierced the tank at its center and dis- 
charged into the mud pump sump. 

The tank, about ten feet in diameter 
and five feet high, was made from 
welded sheet metal, and mounted on a 
wide skid made of four-inch pipe. A 


semi-circular, concentric wall was 


welded to the tank as shown. Bottom 
edge of this inner wall was welded at 
the bottom and braced to the tank at the 
top. 

The mud return line entered the tank 
near its upper edge and tangentially to 
the tank wall. This line discharges mud 
into the tank at a point inside the two 
vertical concentric walls, so that the 
mud flows half way around the tank 
between these two confining walls be- 
fore entering the center of the tank 
where the mud is relatively quiet 

The path of mud travel allows the 
cuttings and sand to settle from the 
fluid before it is decanted through the 
funnel in the center. A two-inch line 
connected to the mud pumps provides 
a means by which the cuttings and sand 
which accumulate in the conditioning 
tank can be jetted into the shale pit in 
the background. A mud gun is also 
mounted along side the tank to loosen 
up the cuttings that might pack tightly 


on bottom and clog the jet. 
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MNZEACH Whjstocks and 
Wd-TIEST with olen 


or 


| ere oil operators the world over use Kinz- 
bach Whipstocks for side-tracking, straightening 
and directional drilling operations. They can be 
set at any depth, requiring no support for the 
bottom. Positive setting slips prevent slipping or 
turning in hole. They can be oriented to mill out 
in any direction. Patented hinge arrangement 
assures that top of Whipstock will lie close against 
pipe walls at all times, permitting easy passage 
of drilling tools. Setting trigger always locates 
whipstock between couplings so window will be 
within one joint. Available in all popular sizes 
of casing. 


Type “A” Mill Type “D” Mill Type “H” Mill Type “I” Mill 





Carefully heat-treated high-speed tool steel in- 
serts from the cutting blades in Kinzbach Milling 
Tools.. These inserts, set at most efficient cutting 
angles in properly shaped, high quality steel 
bodies provide unequalled cutting action and a 
uniform depth of cut. 


41. 74:7 Xe, mage] eo) Mie ekam |, | on 


P. O. BOX 277 bd HOUSTON, TEXAS 


KINZBACH 


TOOL 


Export Office: . Oo 
74 Trinity Place, INC 
New York, N. Y. 
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Paups off when drilling em. 


c Q Regardless of drilling depths there is 
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a Lee C. Moore drilling structure to 
suit your needs. Engineering experi- | | 
ence and the constant research that 
is necessary to build top quality equip- 
ment, have made Lee C. Moore's line | 
of equipment complete to meet range‘ 


e 
of loads and operating requirements. | * 


Write for complete information. 






. TULSA e DALLAS e HOUSTON e MIDLANI 


ee ie 
aS Export Office 
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HOW TO— 


Make Derrick Post 


If the unitized drilling equipment re- 
quires that the derrick be installed on « 
set of high leg posts, these units can 
be made without undue difficulty by any 
competent welder familiar with cutting 
angles and mitre joints. Such legs leit 
under the last derrick on a drilling 
project are made with the central post 
cut from large, heavy pipe set on a 
square base of boiler plate steel. The 
similar metal 
match the 


cap is made of large 
enough in 


footing of 


dimensions to 


the derrick leg and having 





gusset plates set against the post and 


under the cap at the four respective 
These 
from the same type of material of which 


have all joints 


corners. gusset plates are cut 
the cap is made and 
adequately welded with enough beads 
laid down to prevent breaking under the 
load of the derrick and tools while 
drilling. 

The base is braced with similar gusset 
plates, four of which radiate from the 
bottom of the post towards each side 
of the base and welded securely. Four- 
inch pipe nipples are prepared, four for 
each leg, and mitre cut at the top to fit 
snugly against the center post when the 
bottom of the pipe nipples is located at 
the extreme corner of the base. Four 
holes are cut in the base plate for anchor 
bolts set in low concrete piers to prevent 
creep while in use. 

An additional advantage in using this 
type foundation post is that it may be 
recovered for future locations when the 


well is abandoned or the derrick moved. 
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Brake Blocks 
for ALL Oil Field 
Drawworks 


Thermoid Blocks are accurately 
formed and jig drilled to fit the 
unit for which they are intended 
...Yrelining time is reduced to a 
matter of minutes. Each set is 
packed with the blocks stacked 
on edge and so protected that 
the pre-formed radius cannot 
be changed or the blocks dis- 
torted in shipment. Only 
enough blocks for one band 
are packed in a container. 
Each box is clearly marked 
with the make and model 
number of the equipment 
to be serviced. 





No matter what make or 
model drawworks you use, 
— there is a “Packaged Set”’ 
= 4 of Thermoid Oil Field Brake 
4 Blocks manufactured spe- 
cifically for your machine. 
These blocks are designed to 
provide top operating effi- 
ciency and long life, even 
under the most severe serv- 
ice conditions. 


<o. Thermoia 


OW Fin 
BRAK, 
BL 


Thermoid Brake Lining is also available in roll lots. All 
Thermoid Brake Linings are built for the job... built to “‘feed- 
off’ correctly .. . built to meet your special requirements. 


It will pay you to Specefy Thermoid! 


Other Thermoid Quality Oil Field Products: Wire Line Turn Backs « No Wip Line 
Savers « Stuffing Box Rings e All types of Hose « Molded Specialties « Powerflex 
Rotary Hose « Mud-Flo Slush Pump Hose « Flexible Discharge Units ¢ Brake Blocks 


Western Offices and Factory - Nephi, Utah, U.S.A. 


Main Offices and Factory * Trenton, N. J., U.S.A. 
Industrial Rubber Products + Friction Materials + Oil Field Products 


Thermoid 


Company 
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ALICE 
Phone: 1376 











Serving With 


Didstinction 





* TRUCKS 
* TRACTORS 
* BULLDOZERS 
*MOTOR GRADERS 


Winch and Crane Equipped 


| 
} 


SERVING TEXAS OIL FIELDS 
with 


COMPLETE and COMPETENT 
OIL FIELD SERVICE 


Since 1928 











|HOW TO— 


To eliminate the conventional struc- 


ture commonly employed to house the 


drilling engines, each unit can be fitted 
with an individual cover which protects 
the engine from rain storms when a well 


is being drilled, and serves as protec- 


tion when the engines are stored in the | 
warehouse yard. These covers are made | 


of sheet metal, approximately the weight 
and thickness of ordinary tank 
hang so rain will not drip on magnetos 
or fuel mixers and carburetors, 


Main deck of the roof of these covers 


is almost flat with holes made so ths 





exhaust pipes or mufflers will extend 


through them. Sufficient space is left 
between the muffler and deck to com- 
pensate for vibration or misalignment. 
the 


run 


A narrow rim _ welded to cover 


off 


from trickling down into the area below 


around the opening prevents 


the cover. 


the be turned 


down to form a narrow wall below the 


Edges of cover may 
eaves, or a narrow strip may be welded 


to the cover to serve the same purpose. 


The cover is supported above the en- 
gine with angle iron standards attached 
the 
nected to the engine at the most suitable 


to the corners of cover and con- 
place. On some of the covers, a narrow 


gutter is attached to the outside edge 


| to carry rain water away to the corners 


HELDT BROS., TRUCKS — 


Alice, Texas | 


SULLIVAN CITY 
Phone: 11 


FREER 
Phone: 66 





Stetewide 1. C. C. and R. R. C. Certificates 
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Drilling Section 


| to protect equipment at the side of the 


engine. 


Minor engine adjustments can be made 


easily without disturbing these fixed 


‘Make Engine Cover 


decks, 


trimmed to a size with adequate over- | 


covers. When the engine must undergo | 


a major overhaul, it is necessary only to 
unbolt the supporting brackets and re- 
move these covers entirely. 


Simplex 
HYDRAULIC JACKS 


Dependable performance, day after day 
on difficult jobs, produces reports like 
these from Simplex Hydraulic users, 
Engineered tor faster, safer jacking, 
these jacks include such features as 
leakproof high pressure seals of Neo- 
prene; non-sticking ball valves; smooth 
acting ram of SAE X1112 steel — plus 
many others. Eight models; capacities 
trom 3 to 100 tons — all safety-tested 
to 50% over rated capacity. 
SEND FOR BULLETIN: HYDRAULIC 49 


Simplex 
LEVER - SCREW - HYDRAULIC 


Jacks 


TEMPLETON, KENLY & COMPANY 
1032 So. Central Ave., Chicago 44, lilinois 





TOUGH, LONG LASTING 


CORE SAMPLE BOX 





Approved by USGS and 
Major Oil Companies 


Made of 200 Ib. test corrugated board, 
the Love Core Sample Box gives the 
best protection for your wet or crum- 
bling samples. Box ends are double 
stitched to withstand rough handling 
and shipping. Partitions are firmly 
anchored, Filing record is printed on 
both box and lid. Available for any 
size samples, Send for price list and 
delivery date. 


The Love Box Company 


608 COMMERCE WICHITA, KANS. 
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THE AUTHORS develop the theory of 
bi-metallic corrosion, and show the 
relative intensity of corrosion as 
various metals or alloys are placed 
in conditions where electrolytic ac- 
tion is possible. Recommendations as 
to choice of metals are made, with 
emphasis on one-metal construction 
wherever possible. 











corrosion may be de- 

fined as the accelerated electrochemical 

corrosion produced when one metal is in 

electrical contact with another more 
noble metal, both being immersed in the 
same corroding medium, which is called 
the electrolyte. Corrosion of this type 
results usually in an accelerated rate of 
solution for one member of the couple 
and protection for the other; the pro- 
tected member, the one that does not 
corrode, being the nobler metal. Note 
that as galvanic corrosion is generally 
understood it consists of the total cor- 
rosion, which comprises the normal cor- 
rosion that would occur on a metal ex- 
posed alone plus the additional amount 
that is the 


noble material. 


due to contact with more 

During the corrosion process an elec- 
tric current is generated by the two 
metals in contact, and the magnitude of 
this current is equivalent to the accelera- 
tion of the corrosion of the more vulner- 
able material beyond its normal rate. The 
general reaction is similar to that of a 
miniature cell, or battery, from which a 
finite amount of electrical power may be 
derived. The simplest and best known 
example of such a galvanic cell is the 
one composed of strips of zinc and cop- 
per joined by a metallic conductor and 
immersed in a dilute solution of sulfuric 
acid. It is well known that in this cell 
the less noble zinc strip suffers acceler- 
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the noble 


copper is virtually unattacked. 


ated corrosion, while more 


Galvanic Series 

With a knowledge of the galvanic 
corrosion behavior of metals and alloys, 
it is possible to arrange them in a series 
which will indicate their general tend- 
encies to form galvanic cells, and to 
predict the probable direction of the gal- 
vanic effects. Such a series is provided 
in Table 1. 

This table is based on actual corrosion 
testing experience with numerous cor- 
rosives in the laboratory, under plant 
operating conditions, and on practical 
results with metals and alloys in long 
service. This series should not be con- 
fused with the familiar “Electromotive 
Series,” which is found in many text- 
books and is of value in physical chem- 
istry and thermodynamic studies. Let us 
make this difference a little clearer. The 
metals in the “Electromotive Series” are 
arranged according to the potentials pos- 
sessed by them when immersed in solu- 
tions of a definite strength. These solu- 
tions are theoretically made up in a con- 
centration containing one mole per liter 
of the same ions as the respective metal 
immersed in it. The solutions, in other 
words, must activity of 
unity. This fact must be borne in mind 
in using the “Electromotive Series.” It 


possess an 


is of great theoretical value, but it can- 
not be relied upon to predict the poten- 
tial the 
general case. And it certainly cannot be 


differences between metals in 
used to predict the amount of acceler- 
ated corrosion that will result from con- 
tact between two metals. Table 1 has 
basic characteristics which make it anal- 
ogous to the “‘Electromotive Series,” but 
it also takes into consideration over-all 
and practical aspects in addition to the- 
oretical principles. The potentials meas- 
ured in these practical corrosive environ- 
ments do determine which one of two 
metals will be anodic and which cathodic 
—less or more noble. 

It will be noticed the 


that some of 





By F. L. LAQUE and W. D. MOGERMAN 


Corrosion Engineering Section, International Nickel Company 


metals in Table 1 are grouped together. 
These group members have no strong 
tendency to produce galvanic corrosion 
of each other, and from the practical 
standpoint they are relatively safe to use 
in contact with each other. But the 
coupling of two metals from different 
groups and distant from each other in the 
list will result in galvanic, or accelerated, 
corrosion of the one higher in the list. 
The farther apart the metals stand, the 


TABLE 1 


Galvanic Series of Metals | 
and Alloys 


Corroded End 
(anodic, or least noble) | 


Magnesium 
Magnesium alloys 
Zinc 

Aluminum 2 S$ 
Cadmium 


Aluminum 17 ST 

Steel or Iron 

Cast Iron 

Chromium-iron 

Ni-Resist 

18-8 Stainless (active) 

18-8-3 Stainless (active) 

Lead-tin solders 

Lead 

Tin 

Nickel (active) 

Inconel (active) 

Brasses 

Copper 

Bronzes 

Copper-nickel alloys 

Monel 

Silver solder 

Nickel (passive) 

Inconel (passive) 

Chromium-iron (passive) 

18-8 Stainless (passive) 

18-8-3 Stainless (passive) 

Silver 

Graphite 

Gold 

Platinum 

Protected End 

(cathodic, or most noble) 


(active) 
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FIGURE 1 














F'GURE 4 


greater will be the galvanic tendency 
This may be determined by measure- 
ment of the electrical potential difference 
between them, and this is often done. 
Sut it is not practical to tabulate these 
differences, because the voltage values 
for combinations of the metals will vary 
with each different corrosive condition 
What actually determines galvanic ef- 
fect is the quantity of current generated, 
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FIGURE 2 





rather than the potential difference. 
The relative position of a metal within 
a group sometimes changes with ex- 
ternal conditions, but it is only rarely 
that changes occur from group to group. 
It will be seen that the chromium-iron 
and chromium-nickel-iron alloys (stain- 
less steels) are in two places in the 
table. They frequently change positions 
as indicated, depending upon the cor- 
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FIGURE 3 


FIGURE 1. Hard-facing alloy material on special purpose couplings 
which caused galvanic corrosion of the base metal. 


FIGURE 2. Plated pump plunger which failed due to galvanic attack 
concentrated at breaks in the plating. 


FIGURE 3. Galvanic corrosion of 5 percent nickel tubing concentrated 
at breaks in the mill scale coating. 


FIGURE 4. Galvanic corrosion of tubing due to differences in physicol 
structure as a result of improper normalizing. 


rosive media. The most important rea- 
sons for this are the oxidizing power and 
acidity of the solutions, and the presence 
of activating ions, such as halides. In- 
conel and nickel also occasionally behave 
in a similar manner, though the varia- 
tions of their position are less frequent 

and less extensive. 
The galvanic series indicates only the 
® CONTINUED ON PAGE 15 
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How mucn is Weather costinc You? 


A cost that is seldom entered on the ledger in adding up 
the expense of lifting oil—is the cost of the weather. Yet 
it is always there! Rain, sleet, snow, floods—all add to 
the cost of putting oil into the tanks... cost in time... 
cost in production... cost in money. 


The operators who are today experiencing the lowest 
possible weather costs are those who are operating Kobe 
Hydraulic Free Pumping systems. 


Free Pump wells keep right on producing regardless 
of the elements . . . even when the wellhead is completely 
submerged by flood waters. Controlled from central 
power plants that can be located for greatest accessibility 
and protection, Free Pump wells are not subject to 
weather interference. 


In the event that the bottom hole pump in any Free 
Pump well needs changing, there’s no waiting for equip- 
ment. No rigging up or tearing down time. So long as 
one man can reach the wellhead, a new Free Pump can 
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be brought in. One man, alone, can surface, change and 
run in the bottom hole pump. Your well, regardless of 
the weather, is off production only the short time it takes 
to circulate the Free Pump in and out of the well. 


Cut your weather costs by changing over to Free 
Pumping! Know freedom from worry over lost produc- 
tion and downtime! Your local Kobe representative has 
case histories of the all-weather performance of Free 


Pumping that will show how you can lower your pumping 
operating costs. 


KOBE, INC. General Offices: Huntington Park, Calif. Division and District 
Offices: Avenal, Bakersfield and Ventura, Calif.; Rangely, Colo.; Ardmore, 
Oklahoma City and Tulsa, Okla.; Brownfield, Corpus Christi, Fort Worth, 
Houston, Longview, Odessa, and Wichita Falls, Texas; Brookhaven, Miss.; 


Hobbs, N. M.; Great Bend, Kansas; New York City. 


THESE ARE THE 


DAYS OF FREE 


PUMPING 




















By N. VAN 





Vice President, Petroleum Technologists, Inc. 


An IMPORTANT consideration in 
conjunction with the development of a 
new oil lease or property is the design 
of adequate flow lines to transport oil 
and gas simultaneously from well to 
tank farm. It is important that such 
lines be of sufficient diameter so that 
the pressure drops will not be excessive. 
Likewise their size should be held to 
the minimum practical in order to re- 
duce capital expenditure. 
Problems dealing with 
cne-component flow lend themselves to 
ready analysis on the basis of various 
empirical flow formulas available in the 
literature such as Weymouth’s equation 
for the flow of gases or the Chezy-Darcy 
formula for the flow of liquids. The 
problem of two-phase two-component 
flow however, is far more complex and 
yet it is the latter type problem which 
is most generally encountered in oil field 
practice. A considerable amount of ex- 
perimental work in the field of two- 
phase flow has been reported in the lit- 
erature. The majority of these data, 
however, do not lend themselves readily 
to direct application to the problem of 
flow line design and it was not until 
1944 that a comprehensive paper was 
published by Martinelli and co-workers’ 
on the subject. These authors suggested 
a simple and direct method of calcula- 
tion for four types of flow regimes, as 
follows: 1. Liquid and gas both flowing 
turbulently, 2. Viscous-liquid flow and 
turbulent gas flow, 3. Both liquid and 
gas flowing viscously, 4. Turbulent liquid 
flow and viscous gas flow. Actual ex- 
perimental data were included for cases 
1 and 2. In 1946 Martinelli and co- 
workers’ presented additional laboratory 
data pertaining to case 3. Prior to the 
time of publication of these two im- 
portant papers a large amount of empiri- 
cal pressure drop data for three-inch 
flow lines was compiled by the author 


single-phase 
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IN THIS paper a comparison is made 
between analytically derived and 
empirical pressure drop data for 
flow of oil and gas mixtures in three- 
inch flow lines. A generally satis- 
factory agreement is noted. 











under conditions of actual oilfield opera- 
tion. Observations extended over an ap- 
proximate two year period and involved 
175 usable determinations for rates of 
oil flow ranging from 59 to 1200 barrels 
per day and gas-oil ratios ranging from 
1200 to 11,000 cubic feet per barrel. Flow 
line lengths ranged from 425 to 3000 feet 
and were essentially without difference 
in elevation. It is the purpose of this 
paper to compare pressure drops as 
computed by the method suggested by 
Martinelli and co-workers’? with those 
obtained empirically under the actual 
oilfield conditions of operation, and 
secondly to present the empirical data 
for ready reference in terms of oil field 
units of measurement. 


Experimental Field Data 

Flow line pressures were recorded with 
a test gauge downstream of the flow 
bean at the wellhead and at the approxi- 
mately 450 pounds per square inch gauge 
high-pressure separator at the tank farm. 
Detailed compositional data for the re- 
spective phases of the well effluents were 
not available, nor was it feasible to ac- 
curately determine the average flow line 
temperatures. However, the crude oil 
from the majority of the wells had a 
gravity of approximately 36 degrees 
API while the high-pressure separator 
gas had an average specific gravity of 
0.65 (Air=1). The average flow line 
temperature was found to fluctuate not 
more than approximately 20° F. as be- 
tween summer and winter with an aver- 


age yearly temperature of approximately 
90° F. being indicated. The majority of 
the field data were recorded purposely 
during the fall months and in early 
spring in order to avoid periods of either 
maximum or minimum temperature con- 
ditions. A few observations made during 
the summer months were generally 
found to give respectively higher pres- 
sure drops than those taken at lower 
temperatures. This behavior is to be an- 
ticipated in view of the greater volume 
occupied by unit mass of either liquid 
or gas. Thus, while these experimental 
data are not commensurate in accuracy 
with those generally obtained under lab- 
oratory conditions of flow they are be- 
lieved to be representative for the aver- 
age conditions as indicated. Further- 
more the fluctuations of the respective 
variables are not sufficiently large to 
warrant the separate treatment of cer- 
tain portions of the data. 


Results Obtained 

Reynolds numbers computed for the 
lowest rates of oil and gas flow en- 
countered when the empirical field data 
were compiled were of an order of mag- 
nitude to indicate that both the liquid 
(oil) and the gas were in _ turbulent 
motion. Thus, theoretically derived pres- 
sure drops for flow were computed using 
Martinelli and co-worker’s’ equation for 
this type of flow mechanism. The corre- 
sponding equation may be summarized 
as follows: 


r J 
Reynolds modulus ae as 

7 Dug 
where: 


W = weight rate of fluid Ib. per 
sec, 

D = inside diameter of pipe ft 

pu = absoiute viscosity of fluid Ib. 
sec. per sq. ft. 

g == gravitational force per unit 
mass 
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PRESSURE DROP psi per 1000 Feet 


On 


PRESSURE DROP FOR FLOW OF 
OIL AND GAS MIXTURES IN 
3 INCH DIAM, FLOW-LINES 


OBSERVED PRESSURE DROPS POR 
FLOW OF OTL AND GAS MIXTURES 
IW 3 INCH DIAM, FLOW-LINES 












011 viscosity: 3.5 ep 

Gas viscosity: 225.0 micro p 
Oil and gas flow turbulent 
Separator pressure: 450 peig 
Plow-line Temp. : 90° F 





Oil viscosity: 3.5 cp 

Gas viscosity: 225.0 micro p 
Separator pressure: 450 psig 
Flow-line Temp. : 9° F 
Oil gravity : 36° API 
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PRESSURE DROP psi per 1000 Feet 





PRESSURE DROP psi per 1000 Feet 


041 Production Rate 200,000 lbs per day 
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nite trends nevertheless are indicated 
which, as shown in figure 1, are in gen- 
eral agreement with the analytically de- 
rived data. It is to be noted in this re- 
gard that at the low rates of gas flow the 
empirically observed pressure drops are 
higher than those computed analytically 
but that such difference is less than 1 psi 
per thousand feet and hence insignificant 
from a practical standpoint. At the 
higher rates of gas flow the divergence 
is sufficiently great to warrant some con- 
sideration, but it is to be observed that 
here the divergence is in the direction 
of conservatism in that the analytically 
computed pressure drops are higher than 
those actually observed. Hence, flow 
lines designed on the basis of the the- 
oretical concepts provide a correspond- 
ing margin of safety to handle overload 


conditions. 


Charts Are Adaptable 

Figure 3 presents observed pressure 
drops in a three-inch flow line for a 36 
degrees API oil at various gas-oil ratios 
and at an average temperature of 90° F. 
in a form more readily adaptable to prac- 
tical oil field use. It is evident that simi- 
lar charts could easily be prepared for 
any other set of field conditions as to 
line size, gravity and temperature. It is 
to be noted that the availability of this 
type of information is of use in this 
form beyond the design stage as it af- 
fords a ready means of checking peri- 
odically the condition of the flow lines. 
Thus, should a gradual upward diverg- 
ence of pressure drop become apparent 
it would be indicative of a decrease in 
the effective diameter of the flow line, 
as may occur due to a deposition of pre- 
cipitates such as paraffins or bitumens. 
Early recognition of such a condition 
is desirable as corrective measures may 
then be resorted to before a complete 
plugging of the flow line occurs. Should 
complete plugging develop, it is evident 
that portions of the line will then be 
exposed to the full wellhead tubing pres- 
sure which in turn may cause pipe fail- 
ure and hence expensive repair work. 


xe 
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Notes on Corrosion 
® CONTINUED FROM PAGE 154 


tendency of the several metals and alloys 
to set up galvanic corrosion. Actual cor- 
rosion cannot proceed unless there is a 
flow of electrical current. It is basically 
a question of amperes rather than volts. 
Just as in ordinary corrosion, the ease 
with which this current can flow and 
the magnitude of the current are con- 
trolled by a number of basic factors. 

These factors are generally discussed 
under the headings: (1) Conductivity of 
the Circuit, (2) Potential between the 
Anode and the Cathode, (3) Polariza- 
tion,‘ (4) Relative Cathode and Anode 
Areas, (5) Geometrical Relationship be- 
tween Dissimilar Metal Surfaces, and 
(6) Contact Between the Metals. Let 
us briefly summarize some of the more 
important practical rules that have been 
derived by corrosion engineers from a 
study of these factors. 


To Minimize Galvanic Corrosion 

1. Select combinations of metals as 
close together as possible in the Gal- 
vanic Series. 

2. Avoid making combinations where 
the area of the less noble material is 
relatively small. It is good practice to 
use the more noble metals for fastenings 
or other small parts in equipment that 
is built largely of less resistant materials. 

3. Insulate dissimilar metals wherever 
practical. If complete insulation cannot 
be achieved, anything such as a paint 
or plastic coating at joints will help 
to increase the resistances of the circuit. 

4. Apply coatings with caution. For 
example, do not paint the less noble 
material without also coating the more 
noble, otherwise greatly accelerated at- 
tack may be concentrated at imperfec- 
tions in coatings on the less noble metal. 
Keep such coatings in good repair. 

5. In cases where the metals cannot be 
painted and are connected by a conduc- 
tor external to the liquid, the electrical 
resistance of the liquid path may be in- 
creased by designing the equipment to 
keep the metals as far apart as possible. 

6. If practical, add suitable chemical 
inhibitors to the corrosive solution. 

7. If dissimilar materials well apart 
in the series must be used, avoid joining 
them by threaded connections, as the 
threads will probably deteriorate exces- 
sively. Brazed joints are preferred, using 
a brazing alloy more noble than at least 
one of the metals to be joined. 

8. If possible, install relatively small 
replaceable sections of the less noble ma- 
terial at joints, and increase its thickness 
in such regions. For example, extra 
heavy wall nipples can often be used in 
piping, or replaceable pieces of the less 
noble material can be attached in the 
vicinity of the galvanic contact. 


9. Install bare zinc, 
nesium or steel so as to provide a coun- 


teracting effect that will suppress gal- 


pieces of mag- 


vanic corrosion. 


Some Practical Aspects of 
Galvanic Corrosion 

Galvanic or bi-metallic corrosion, as 
it is sometimes called, has acquired an 
unduly bad name in many quarters. 
Some quite fantastic difficulties are at- 
tributed to it, and in some quarters gal- 
vanic effects are apparently held respon- 
sible for all failures not readily explained 
on other grounds. It is a fact that serious 
effects can often be traced to an un- 
usually poor choice of dissimilar metals 
from points far apart in the galvanic 
series. But it should not be forgotten 
that in many cases and for many years 
judiciously selected by-metallic systems 
have given excellent service. For years 
ferrous valves have been trimmed with 
non-ferrous alloys, and non-ferrous fit- 
tings have been used with iron and steel 
pipe, with excellent results in many 
cases. When an occasional failure arises 
it is not uncommon to search for gal- 
vanic effects, and to overlook the fact 
that the less noble metal would have suc- 
cumbed to the corrosive fluid being 
handled even if it were not coupled to 
its nobler partner. 

It is often good practice to use fasten- 
ings or other vital parts made of more 
noble materials in equipment largely 
built of less noble materials for economic 
reasons. As an example, monel bolts are 
successfully used for holding together 
parts of iron or steel condensers ex- 
posed to sea or brackish cooling water. 
Also, monel bolts or rivets may be used 
on removable iron impellers in iron 
pumps handling corrosive solutions. 

Nickel, monel and inconel are fairly 
close to each other in the galvanic series, 
and usually they can be used together in 
equipment without danger of significant 
damage. Practical experience has shown 
that metals and alloys within the nickel 
and copper groups have no great tend- 
ency toward mutual galvanic corrosion. 
Several of such materials may often be 
used together, except in cases where the 
area of a less noble material is consider- 
ably smaller than the area of the more 
noble material in contact with it. This 
is a generalized statement to which there 
imay be exceptions. Broadly speaking, 
there is no getting around the desira- 
bility of having corrosion-resisting equip- 
ment built of a single material through- 
out. 


Ww 
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| & YOU GET GW PRECISION, 
ADVANCED ENGINEERING AT LOWEST PRICE 


The WILSON Core Reel has spooling capacity of 12,000 
feet of 5” wire rope or 15,000 feet of 9/16” wire rope. 
Recommended for use in taking wire line cores on wells 
up to 15,000 feet in depth, and can be furnished with 
either gasoline, butane, or diesel engines, used in conjunc- 
tion with a four-speed truck type transmission. With 8” 
wide, full wrap brake on a 36” diameter, the unit has 
ample braking capacity for any depth of coring. 


Coring with this type unit has a definite advantage over a 
core reel mounted on the drawworks with the drawworks 
engines as power. With the Wilson Core Reel, it is not 
necessary to operate the large drilling engines or other 
drives for this light operation. In stock. Available for 
immediate delivery! 











MANUFACTURING CO., Inc., Wichita Falls, Texas 


Pocitic Coast Distributor: Power Rig & Equipment Co., Los Angeles, California 
Export Agents: Daniels, Beckley and Associates, 30 Rockefeller Plaza, New York City 
Langley y Cio, Corrientes 1115, Buenos Aires, Argentina — TA-35, Libertad 9535. 
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By CHARLES C. BANKHEAD, JR. 
Dear-Bank Corporation, Long Beach, Calif. 


‘bu E use of high pressure gas generally 
represents the most inexpensive means of 
artificially producing a welk when gas is 
available in a field. The capital cost of 
the equipment, both surface and sub- 
surface, is about a standoff with conven- 
tional pumping at shallow depths, but 
the cost differential generally increases 
rapidly in favor of gas-lift with depth. 
Likewise, the efficiency is greater and 
the cost per barrel of the lift is less as 
depths increase than beam pumping. 

In the early stages of the field, a line 
from a high pressure separator will make 
available sufficient energy to maintain 
production from the weak wells. Later, 
compressors will be necessary to circu- 
late the gas, but the capital investment 
normally is lower than that of individ- 
ual pumping units at each well. Fields 
having pressure maintenance projects 
are ideal for gas-lift as the basic com- 
pressor plant already is installed and 
additions to the plant can be made at 
nominal costs. However, to be success- 
ful, gas-lift must include proper down- 
hole equipment combined with suitable 
surface installations. 


Types of Sub-Surface Equipment 

There are a number of different types 
of gas-lift equipment and each, under 
certain conditions, is capable of doing a 
satisfactory job. These include: 

1. The jet, which is a form of blowing 
gas around the bottom of the tubing 
string. 

2. Ports or holes in the tubing 

3. The plunger lift. 

4. Differential valves. 

5. Pre-loaded valves designed to opei 
ate under surface regulation of pressure 

6. A combination of 4 and 5. 

7. A 
open mechanically a port into the tubing 

8. A dual chamber designed to permit 
formation fill-up at low pressure in a 
lower vessel while a load is being dis- 
charged by high pressure gas above 

All have certain disadvantages, mainly 


wire line and bar designed to 
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THE AUTHOR details the operation of 
various types of down-the-hole gas- 
lift equipment, and classifies the ap- 
plication of each with regard to 
physical and productive characteris- 
tics of the well. 











the necessity of pulling the well when 
the operating device requires servicing. 


Sub-Surface Installations 

A study of desirable features in gas- 
lift has indicated that a system should 
include the following: 

1. The use of a packer combined with 
a back pressure valve on the bottom of 
the tubing string, on low volume wells, 
to keep the casing pressure off the 
formation. 

2. A series of unloading valves de- 
signed to exclude passage of fluid (to 
minimize the possibility of cutting out 
the valves). 

3. A means of permitting the fluid in 
the annulus to enter the tubing string at 
the bottom of the tubing, while not re- 
stricting fluid entry from the bore hole 
when the well is put on production. 

4. A definite means of excluding the 
well’s ability to produce while the un- 
loading process is in progress (accom- 
plished by means of a tubing plug or 
control valve which can be broken or 
opened when the well is unloaded and 
ready to be brought into production). 

5. A removable piece of working equip- 
ment which can be recovered and re- 
paired without pulling the tubing. This 
device should also rupture the tubing 
plug and seal the 
This latter requirement may only include 


ports in the tubing 


the necessity of sealing the ports if the 


tubing seal is not needed (dependent 
upon available kickoff pressure and the 
productive index of the well). The salient 


features of a closed gas lift system em- 


bodying all of these features will be 


discussed below. 


Differential Valves 

The usual unloading medium is a dif- 
ferential valve, designed principally to 
pass gas. Figure 1 illustrates the valve 
assembly in normally closed position, 
with the bottom valve in contact with 
its seat and held there .by the tension 
of the spring. illustrates the 
position of the valve closed by gas pres- 


Figure 2 


sure in operation in the well. 

Referring to Figure 1, 
of the valve is as follows: Gas enters the 
valve through inlet port (1) from the 
casing, when the valve is assembled on 
the outside of a mandrel (to permit full 
clearance in the tubing string), and is 
confined in the dome of the valve above 
the seat. With the lower valve (5) held 
in contact against the lower seat (4) by 
tension of the spring, gas pressure 
through the seat is effective upon the 
upper face of valve (5), forcing the valve 
downward and off its seat (4), whenever 


the operation 


the applied pressure exceeds the load of 
fluid in the tubing above any valve, plus 
ten pounds. This is the spring tension 
(8), holding the valve closed. This oper- 
ation is termed the first opening. 

As valve (5) is moved off its seat, gas 
passes downward through the seat into 
the lower zone of the valve above the 
piston (6). The movement of the valve 
stem downward lowers the piston (6) to 
uncover the outlet port (7). Approxi- 
mately 40 percent of the gas entering 
the valve escapes through this port (7) 
into the tubing. The balance of the gas 
in the valve, at full applied pressure, acts 
upon the upper face of the piston (6), 
forcing the valve stem down. Against 
this applied pressure, the back pressure 
or pressure of the load in the tubing is 
effective on the lower face of the piston 
through port (9). Thus, the applied pres- 
sure acting upon the piston is offset in 
proportion to the differences in pressure, 
through (7) 


and as the escaping gas 
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lightens the load, this effect is trans- 
mitted through port (9) and the valve 
ster moves downward in the same man- 
ner as a regulator is controlled by its 
diaphragm. However, when valve (2), 
the upper valve, approaches close prox- 
imity to the top valve seat (3), it snaps 
into closed position, stopping passage of 
gas through the valve. 

The operation described takes place 
at all valves during the automatic un- 
loading of the well from valve to valve. 
All valves, after loading the fluid in the 
tubing above any valve in operation, 
maintain this position as long as pres- 
sure is applied to the casing. All valves 
below any valve in operation are in 
closed position as in Figure 1. 

During unloading operations eaeh 
valve operates to inject gas to lift the 
fluid above it, and then close. As fluid in 
the casing lowers and rises in the tubing, 
(U-Tube) the valve reopens due to the 
weight of the U-Tube fluid and con- 
tinues to do this until the fluid level in 
the annulus falls below the next valve. 
Therefore, each valve may operate as 
many as three times, depending upon the 
size of the casing, before the next valve 
comes into operation. The unloading op- 
eration from valve to valve is entirely 
automatic without surface controlled de- 
vices. No fluid is forced through the 
valves; it is transferred into the tubing 
through the unloading chamber in the 
bottom of the well. 

The reopening operation of the valve 
is the reverse of the operation described. 
Figure 2 represents any valve in the 
string, including the bottom one, or the 
removable drop valve. As the fluid rises 
above any valve to a height sufficient to 
create a pressure at the valve of 150 
pounds less than the applied pressure, 
the valve opens. The fluid pressure in 
the tubing is effective back through 
Ports 7-9, exerting a pressure against 
the lower face of the valve (2). The 
spring tension plus the weight of the 
fluid, forces this valve upwardly and off 
its seat. Gas in the dome of the valve 
(applied pressure) being greater than 
in an amount equal to the dif- 
ferential setting of the valve (150 
pounds), immediately passes down 


the load 


’ 


through the seat, around the stem and 
closes the valve as described, whenever 
the load in the tubing has been lifted to 
the surface. Under no condition of pres- 
sure can fluid back-flow through the 
valve into the casing inasmuch as valve 
(5) is a built-in check valve. If at any 
time the pressure is insufficient to flow 
the well, this valve automatically closes, 
preventing reverse flow. 

The description of the valve operation 
applies to both tubing or casing flow in- 
Stallations. The valves are interchange- 


able from tubing to casing flow as 


both types are attached to the mandrels 
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FIGURE 1 


on the outside. The only difference be- 
tween tubing flow valves and casing flow 
is the volume capacity of the valve. Con- 
trol of volume in this type valve is of 
major importance. The volume capacity 
of a valve should be such that an effi- 





| 





FIGURE 2 


cient, not an excessive, starting speed 
is established by gas injection; other- 
wise, excessive friction losses are devel- 
oped in fluid travel to the well’s surface. 
Back pressures set up by these excesses 
defeat full expansion of the gas and 
thereby result in higher ratios. 


Pressure Loaded Valves 

The design of this valve entails a bel- 
lows loaded at a predetermined pressure 
which will open a discharge port when 
the applied pressure exceeds this. Thus, 
the gas passes from the applied source 
through the port and under the load to 
be lifted. It will close when the applied 
pressure is bled down to the bellows 
loaded pressure. These valves normally 
have their best application on low vol- 
ume wells. Valves which must unload 
the fluid through them require a large 
port size and must raise a maximum 
load each cycle to maintain efficient ra- 
tios. However, the problem of port size 
is not so difficult with the valve designed 
to pass only gas, as the starting velocity 
and rapid closing are the main consid- 
erations. The closed system employs the 
bellows valve in the drop valve to seal 
the ports in the receiving chamber when 
the well has been unloaded. 

Often it is necessary for the drop 
valve to direct the gas downward into 
an accumulation chamber below the 
packer to discharge the load, as some 
wells have insufficient pressure to raise 
economically the fluid above the per- 
forations. 


Surface Installations 

Successful gas-lift is dependent upon 
adequate surface devices to obtain maxi- 
mum efficiency from the circulated gas. 
As the production from any well is the 
result of a lowering of the static bottom 
hole pressure, the surface problem is one 
of reducing the restriction to flow. Start- 
ing at the wellhead, these include: 

1. Streamlined wellheads through the 
use of sweep ells or turns or dual flow 
arms without chokes or right angle 
turns. 

2. Short flow lines of adequate size to 
handle the production without creating 
excess friction. 

3. Low separator pressure with dis- 
charge ports on the trap of sufficient 
size to permit dumping into the tanks 
without building up pressure. 

4. High pressure gas or compressor 
capacity of adequate size to give a mar- 
gin of safety. 

5. Reducing regulators installed on the 
injection line where constant casing 
pressure is required. 

6. Time cycle intermitters in conjunc- 
tion with reducing regulators are nec- 
essary when pressure operated valves 
are employed. 

7. The injection gas should be as dry 
as possible. 
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8. Heaters are often advisable to re- 
duce the possibility of freezing. 

All of these aids help the field person- 
nel and generally can be installed at a 
very low cost. 


General Application 

In general the types of wells fall into 
one of the following categories: 

1. High bottom-hole pressure and high 
productive index. These wells are ideal 
for gas-lift and the amount of fluid that 
can be produced is limited only by the 
productive index and available gas pres- 
sure and volume. Where the quantities 
of fluid desired exceed the capacity of 
the tubing the system can be converted 
to casing flow, where the production is 
obtained from the annulus while the gas 
is injected into the tubing. 

2. High bottom-hole pressure and low 
productive index. This type of well may 
be ideal for gas-lift dependent upon the 
depth and the formation gas-oil ratio. 
Normally high ratio wells at depths be- 
low 7500 feet make excellent prospects 
The low gas-oil ratio formations gener- 
ally result in intermitting flow with the 
production a function of the time re- 
quired to expel each load and the rate 
of fill-up between cycles. 

3. Low bottom-hole pressure and high 
productive index. In such wells the 
depth and necessary operating pressure 
become the most important factors. The 
operating pressure generally must be 
kept below the static bottom-hole pres- 
sure and in wells exceeding 5000 feet it 
often is necessary to sacrifice gross gas- 
fluid ratios to establish a flowing gradient 
sufficiently low to give the desired pro- 
duction. Intermittent operation is often 
advisable, where the casing pressure is 
always off the formation, if the time for 
each cycle still results in the desired 
production. It is obvious that the deeper 
the well the more difficult the problem. 

4. Low bottom-hole pressure and low 
productive index. Wells in this category 
generally represent the end of produc- 
tive life or ones where the decline curve 
has reached a minimum. They can be 
carried to depletion if gas is available in 
the field. It often is necessary to employ 
a fill-up chamber below the packer with 
a cross-over chamber at the drop valve. 
A small string of tubing extends from 
this latter chamber to the back-pressure 
valve on the bottom of accumulation 
chamber. Thus, when gas is admitted 
through the drop valve it passes into 
the lower annulus and forces the fluid 
up through the small tubing and thence 
to the surface. 


Other Applications 
Gas-lift is often a useful tool on spe- 
cific well problems. It is an excellent 
means of completing a well to eliminate 
swabbing and permit early release of the 
expensive drilling rig. The system is run, 
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~ FIGURE 3 











the mud displaced with water, and the 
water gas-lifted until the well flows 
naturally. The later necessity to gas lift 
then can be accomplished without pull- 
ing the well as the equipment is already 
in place and requires only turning on 
the gas. If necessary, the well can be 
acidized through the tubing and the acid 
water gas-lifted out without danger of 
damaging the sub-surface equipment, 
Gas-lift is applicable for weak wells to 
increase production or to maintain flow 
on those tending to load up periodically 
as the differential valves operate only 
when the gradient becomes heavy enough 
for them to open. It also has proved to 
be a form of secondary recovery where 
it is necessary to produce large volumes 
of water to permit entry of oil into the 
well bore. Numerous wells must be pro- 
duced at rates exceeding 2000 barrels 
per day to yield oil and the maximum 
production obtainable is merely a func- 
tion of facilities and the well’s capacity 
to produce. 


Proper Installation for Efficiency 

Present installations of gas-lift equip- 
ment have resulted in efficiencies rang- 
ing from 30 percent to as high as 90 
percent. This has been computed from 
determining the theoretical foot pounds 
necessary to raise a barrel of fluid from 
a given depth as compared to the actual 
energy required. In the calculations, the 
formation gas was considered as also 
being compressed; thus, the high vol- 
ume, low ratio wells generally showed 
the best efficiencies. However, it is not 
possible to achieve efficient results un- 
less the sub-surface equipment is prop- 
erly installed to fit the available surface 
facilities. Consequently, complete well 
data are desirable before making an in- 
stallation. The basic information should 
include: 

1. Static bottom-hole pressure and the 
productive index. 

2. Well production history. 

3. The available gas pressure and 
volume. 

4. The back-pressure to be imposed 
on the surface flow line. 

3ased on the foregoing the installation 
can be designed to achieve the desired 
production. If controlled rates are de- 
sired, a bottom-hole choke can be com- 
bined with the drop valve or, if set for 
a maximum at early life, the rates can 
be controlled by limiting the daily hours 
on production. 


Future 
The future of gas-lift hinges upon the 
co-operation between field personnel, 
sales and service engineers and manufac- 
turers. Good equipment properly in- 
stalled to suit individual well’s needs 
should result in economic well per- 


formance. 
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A Superb Pump in a Quality Line 
wend —a broad statement, but let’s analyze it. According to 
ge Mr. Webster, “superb” means “supremely good of its kind,” 
as 90 
from and OILMASTER stands for quality in oil well pumps. 
yunds 
from | What other small bore pump offers these three out- 
actual ss 
= te standing features: 
also og. 
vol- | 
owed &) m 4 1 Hardened and honed, one-piece alloy steel 
api barrel. (64 to 70 Rockwell C). 
S un- 
prop- 
irface ry . Zi 
well 
in in- | 2 Heavy duty, one-piece pin-both-end chrome 


hould 


plated grooved plunger. E 3 
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and | £5 | | 
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we The Oilmaster Petrol “A” performs equally well in shallow 
t for “stripper” wells, or in deep wells of small volume. 


Ss Can 


4 


3 Heat treated API cages and fittings (all 
bi assemblies are equipped with API seats 
and balls). 
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FLUID PACKED PUMP COMPANY ¢ LOS NIETOS, CALIFORNIA 


n the 


nnel, | DISTRIBUTED BY THE NATIONAL SUPPLY CO. EXPORT: THE NATIONAL 
adel N OILMASTER 
PRODUCTS] SUPPLY EXPORT CORPORATION., 30 ROCKEFELLER PLAZA, NEW YORK of ‘ 
“ Ill- 
needs CO-DISTRIBUTORS: BERRY SUPPLY STORE, BEACON SUPPLY CO,, —s ag 
per- INDUSTRIAL SUPPLY CO. ia reenes = 
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| a ee in California have 


lagged far behind those in other areas 
in the adoption of secondary recovery 
methods. Yet California’s tremendous 
rate of production is rapidly depleting 
oil reserves which are not being replaced 
by new discoveries. If this condition per- 
sists, it will become necessary either to 
increase the of oil from 
other areas or to resort to secondary 


importation 


recovery methods to meet the demand 
for oil. Various estimates have placed 
the reserves of “unavailable oil” in Cali- 
fornia’s depleted or near-depleted oil 
fields as between 20.5 billion (estimated 
by U. S. Bureau of Mines) and 26.6 
billion’ barrels, or nearly four times the 
total cumulative production of the state 
over a long productive history. This oil 
is unavailable only in that it cannot be 
profitably recovered by primary meth- 
ods, yet a portion of it may be recovered 
by secondary methods. (A more com- 
plete report **><¢ has been prepared sur- 
veying the possible application of the 
water-flooding method of secondary re- 
covery to California oil fields. Most of 
the following information was obtained 
from this earlier report.) 


Problems In Application of 
Water-Flooding 
The hesitancy of California operators 
to adopt secondary recovery methods is 
partly understandable. The petroleum in- 
dustry has been founded on and has 
high-profit eco- 
low-profit 


high-risk, 
low-risk, 
ventures, such as secondary recovery, 
are less attractive to most operators. 
That this trend is possibly being re- 
versed is indicated by the willingness of 
certain oil companies to bear the expense 
of developing and producing proven 
foreign areas with a very small margin 


thrived on 


nomics, whereas 


of return. 
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problems of a 


There are 
physical nature which have delayed the 
application of secondary recovery. Cali- 


many 


fornia oil reservoir conditions, when com- 
with those generally considered 
do not 


pared 
ideal for 
appear to be favorable. Foremost among 


secondary recovery, 


these physical problems are irregular, 
often steeply dipping 
sected and displaced by numerous faults; 


structures inter 


productive formations consisting of 
thick, lenticular, interbedded shales and 
argillaceous sands and sandstones; high- 
ly variable physical properties of the 
reservoir rocks; low gravity and high 
viscosity crude oils. These conditions 
are admittedly unfavorable for the ap- 
plication of existing secondary recovery 
practices, but secondary recovery cannot 
be precluded on this basis when con- 
sideration is given to the large quantities 
under these 

California 


of primary oil recovered 


same adverse conditions. 
operators may not find it 
profit directly from past water-flooding 


experience in other areas and modifica- 


possible to 


tions must be developed through labor- 
atory and field research to cope with 
these problems. 

Legal difficulties may present equally 
formidable problems. Townlot drilling 
and diversified land ownership are char- 
acteristic of many California fields and 
will increase the inherent difficulties of 
unitization. Although water-flooding has 
been successfully applied in other areas 
without unitization, unit control over a 
pool or portion of a pool within the 
field would be desirable. The alternative 
of small-scale, non-unitized projects 
would not only be less profitable but 
would increase the possibilities of legal 
attack by unsympathetic neighboring 
interests. All parties concerned should 
be educated in the benefits of secondary 


m Engineering, University of California 





recovery, A sound argument based on 
laboratory and _ field 
analysis must then be presented before 


research and 
the necessary cooperation will be ob- 
tained. 

The limited 
might assist the operator in instituting 


state legislation which 
secondary recovery operations in Sec- 
tion 3301 of the Public Resources Code, 
relative to the formulation of agreements 
for cooperative development. This sec- 
tion of the code states that in the in- 
terests of preventing unreasonable waste 
of oil and gas, the parties concerned may 
enter into agreements for cooperative 
including 


development and operation, 


production control and gas injection 
Such an agreement once entered binds 
successors and assigns and is enforceable 
by law. Although this type of legislation 
is a step in the right direction, more 
rigorous laws are needed to compel co- 
operation in secondary recovery oper- 
ations when it can be demonstrated that 
such action is essential to the public wel- 
fare. The Division of Oil and Gas will 
exercise a degree of control over water- 
flooding operations in a somewhat dif- 
ferent direction. This division has com- 
plete jurisdiction and control of oil field 
waters and must witness and approve 
every water shut-off test. Because of this 
jurisdiction it will be necessary for the 
supervisor of the division to consider 
carefully and pass on each proposal for 
the purposeful injection of water into 
oil-producing formations. To carry out 
this new and important assignment, the 
engineering staff and facilities of the 
division must be greatly expanded. 

Of these many difficulties which have 
restricted the application of water-flood- 


ing in California, only the physical 
problems will be considered in_ this 
paper. 
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Type KLS 
Duplex Power Pump 











WORTHINGTON 


SF5 | eee 

Fe be RASS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
PUMP AND COMPRESSOR MERCHANDISING DIVISION 
HARRISON, NEW JERSEY 











POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled PCS922 


October, 1949 » WORLD OIL 


You Get Any 
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Type 


You need a pump—fast. You get your 
pump—any type of pump—fast by get- 
ting in touch with your Worthington 
dealer, who is as close as your phone. 

There’s a Worthington dealer at 
every oil center, and he has large stocks 
of all types of pumps and repair parts. 
His stocks are backed up by complete 
warehouse stocks at Tulsa, Houston, 
New Orleans, Los Angeles and San 
Francisco. 

Remember—there’s a Worthington 
pump for every pumping job... rotary, 
power, centrifugal . . . in a complete 
range of sizes. For example— 

KTS 12-in. horizontal duplex power 
pump in bores from 3% to 7% in. (by 
half-inches). 

KDS 4-in. horizontal duplex power 
pump in bores from 2% to 4 in. (by 
half-inches). 

So remember— Worthington is every- 
where . . . Worthington supplies every 
type of pump. Rely on your Worthing- 
ton dealer-for your rush requirements. 


Production Section » 165 























Sep ere ao a eR alia lp Le aan 


NR SIRT 















Secondary recovery is not new to 
California. Van Wingen and Johnston’ 
have reported 28 past and current sec- 
ondary recovery or gas or oil storage 
projects in California fields. Nine of 
these are still in operation and, in addi- 
tion, there are eight active primar, 
pressure control projects. 
Water-flooding attempts have 
very limited. The most notable of these 
is the experimental project currently in 
progress in the Chapman zone of the 
Richfield fieid. Injection of water into a 
thin sand body within this zone was 
commenced March 29, 1944, in an at- 
tempt to determine whether the pre- 
dicted low ultimate recovery from tlie 
zone might be increased. The zone 
selected for injection is encountered at 
about 3500 feet. It is described as con- 
sisting of medium grain size, friable, 
poorly sorted, generally argillaceous 
sand with an average porosity of 29.1 
percent, permeability to air of about 422 
millidarcys, and interstitial water con- 
tent of approximately 37 percent.* The 
gravity of the oil is 19° API and the 
viscosity at reservoir conditions is ap- 
proximately 50 centipoises. The water 
used for injection, which is that pro- 
duced from the two productive zones in 
the field, has a total salt content of 
somewhat less than 11,000 ppm. By the 
end of 1947, a total of 326,900 barrels of 
water had been injected into the forma- 
tion through the one injection well at a 
rate of about 300 barrels per day and 
pressure of 700 psi.” Four wells, one as 
far as 900 feet from the injection well, 
had been affected by the flooding oper- 
The total daily oil production 
rate from these four 
from 58 barrels per day at the time the 
project was first initiated to 198 barrels 
per day during December 1947. During 
the same period, water production de- 
creased from 233 to 198 barrels per day. 
This does not include one producing 
well abandoned earlier when the water 
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wells increased 








cut increased to 94 percent. Although it 
is not possible to judge the financial 
success of this project, the work has 
demonstrated that water can be injetted 
into the reservoir at a sustained rate 
and that this water is capable of dis- 
placing considerable oil therefrom. The 
project has not only been continued but 
will be increased in scope. 

The injection of water through a well 
in the Stevens zone of the Greeley field 
was commenced February 8, 1944, as a 
means of overcoming a serious waste- 
water disposal problem. A second in- 
jection well was put into operation about 
a year later to permit complete disposal 
of all waste water from the field. The 
depth of the Stevens producing zone is 
about 7700 feet and the thickness about 
100 feet. The producing sands are len- 
ticular, lensing into shale beds, and have 
been described as “firm, friable, medium 
to coarse grained with grit grains and 
a few thin streaks of sandy, micaceous, 
dark gray shale.’* The porosity aver- 
ages 21 percent, the permeability to air 
180 md. and the interstitial water con- 
tent 34 percent. The oil produced from 
the zone has a gravity of 32-36 API 
and a viscosity of about three centipoises 
at 100° F. The water produced from the 
Stevens zone has a total salt content of 
about 21,000 parts per million and re- 
ceives but a minimum of treatment be- 
fore injection. It has been possible to 
inject 2400 barrels of water a day ata 
pressure of 2500 pounds per square inch 
and to maintain this rate without increas- 
ing the pressure. In addition to providing 
a means of disposal of waste water, in- 
creased oil production has been noted in 
adjacent wells. The production from one 
well increased from a normal average of 
150 barrels per day to more than 300 
barrels per day. This would indicate that 
primary pressure control by water in- 
jection is practical, although the project 
has been of too short duration to draw 
definite conclusions. 

Other water-flooding attempts in Cali- 


fornia have not been as successful as the 
two discussed above. For example, 
water injection was attempted through 
an unproductive edge well in the south 
end of the Lost Hills field without 
obtaining any beneficial results. The 
failure was believed due to the injected 
water invading a zone other than that 
anticipated. This was an interesting at- 
tempt, however, in that the source of 
water was a deeper zone in which pres- 
sure was sufficiently high so that the 
water could be.directly injected through 
a closed system without pumping. 

In addition to this experimental work, 
a water-flooding project is in progress 
in the Dominguez field. A _ second 
project is in the planning stage in the 
Edna field with operations soon to get 
under way. Although little information 
has been released on these projects, it 
is encouraging to note that large scale 
operations are planned and it will be 
interesting to follow their progress. 

There are many problems of a physical 
nature with which the water-flooding 
operator in California will have to deal. 
Some of these problems may be deduced 
at the present time; others will arise as 
field developments are expanded. It is 
difficult to judge the relative magnitude 
of these problems, but at the present 
time the following topics appear to be 
of importance. 

Geological Conditions 

California fields are, for the most part, 
comparatively small in areal extent with 
thick interbedded producing formations. 
These formations are generally moderate 
to steeply dipping and are commonly in- 
tersected and displaced by numerous 
faults. As to depth, the older fields and 
zones should be classified as from shal- 
low to moderate. The newer fields and 
zones are moderate to deep. 

These conditions give rise to many 
problems, The great thicknesses of 
producing formations will lead to diffi- 
culty in controlling the movement of 
the injected water. The interbedding of 
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Permea- Water Sat. | Encroach- Gravity Viscosity 
FIELD Structure! Dips Age Type? Consolidation} Porosity bility Percent ment *A.P-L. cp. 100 °F. 
Belridge, N.. ae : .| A-F Mod. Mio 8 Firm 12-20 : = 35 Slow 14-36 
Buena Vista Hills... . . aes A-L-F 15°-25° Plio. 8 Poor 27 210 ‘pe Negl. 25 
Mio. 8 Firm 21-30 230 30 Slow 31 Pauoe 
Coalinga, E... : A-B Mod. Mio. NS] Poor 21-30 68) 65 Slow 21 35 
Coalinga, W....... M-U Mod. Mio. 8 Poor 20-46 200-4500 65 Slow 17 257 
Coyote, W.... D-F Mod. Plio. 8 Fair 22 150-410 35 Slow 19-32 13-up 
Mio. 8 Firm 20 Low ene Slow 30 
Dominguez. A-F | 15°-20° Plio. § Fair 25-29 100-150 37-41 Mod. 29-33 5.5 
Plio. 8 Firm 20-24 40-100 32-59 Mod. 30 
Huntington Beach........ M-A-F | Low- Plio. 8 Poor 26-28 900 35 Slow 16-24 25.5-up 
Mod. Mio. 8 Poor me || AOR 40 Slow 24 
Inglewood . D-F To 30° Plio. s Poor 29 we Active 20-30 4-29 
Mio. s Firm 17 biti 45 Active 17-32 5-up 
Long Beach. . A-F 10-45° Plio. 8 Poor 30 oe as Slow 22 27 
Mio. s Well | me yer? ts M 25-29 ; 
McKittrick. M-U | 1§-20° | Plio. 8 Poor 38 . 25 Slow 14 : 
Montebello. . A-F-L Mod. | Plio. 8 Poor 27 400 —F Slow 20-35 ‘ 
| Mio. 8 Fair 20-27 ie oe Slow 36 3.6 
Richfield. | D-F | To 25° | Mio. 8 Firm 20-35 100-1300 37 Slow 19-22 71 
Santa Fe Springs. pant ‘ D | Low | Plio. 8 Poor 29 45 21 Sl-Act. 26-34 
| Mio. 8 Well . re woe aes Rapid 34 3.8 
Met B66. 55s bis D-F | 12-60° Olig 8 Poor-Well 14-20 35-350 Negl. 24 ; 
| ' 














1 A—anticline; B—bituminous seal; D—dome; F—fault; L—lithologic; M—monocline; —-unconformity. 


2 Sand or sandstone. 
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TOUS F.. years the oil producing industry was in need 
and of a pumping engine designed for the specific 
shal- purpose of pumping oil. Until four years ago 
and operators had to be content with engines 
adapted from those originally designed for other 
nany uses. Then, to satisfy this long felt need, Conti- 
nental introduced the CSCO line of pumping 
engines. 

Every day since the first CSCO went into serv- 
ice, more and more CSCO's have been put to 
work .., operating 24 hours a day, month in 
and month out, under every possible condition. 


No other one engine has these important fea- 
tures: Enclosed to conquer dirt . . . Pressure lubri- 
cated to conquer wear... Steam cooled to 
conquer heat and cold...Heavy flywheel to 
conquer peak load. 


Ask a Continental Wan for complete details 


THE CONTINENTAL SUPPLY COMPANY, General Offices: DALLAS, TEXAS 
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oil sands, wet sands and non-productive 
sandy shales and shales may give rise to 
serious bypassing unless suitable pre- 
ventive measures are taken. In cases 
where the interbedding displays a lateral 
continuity, the application of selective 
plugging and selective injection methods 


should overcome this difficulty. Where’ 


this continuity is lacking, as is quite 
common in California, the problem re- 
mains of imposing importance and is a 
major research problem. 

The moderate to steeply dipping 
nature of the formations will restrict the 
application of intensive blanket flooding. 
The effects of gravity segregation will 
become important in all cases and up-dip 
flooding may have to be employed. This 
does not appear to be an unfavorable 
situation for gravity segregation and, if 
properly utilized, should be beneficial to 
the flooding process. The fact that these 
formations are frequently intersected 
and displaced by faults is quite another 
matter. The role the faulting system 
plays in the flow of fluids through the 
formation must be thoroughly under- 
stood. If the faulting is such as to divide 
the formations into isolated fault blocks 
and if these blocks can be clearly de- 
fined, the problem is unimportant, for 
each block may be handled as a sepa- 
rate flooding project. In any case, con- 
siderable sub-surface information will 
be required to define clearly the effects 
the faulting will have on injection. 

The principal significance of depth of 
the producing zone is the cost of drilling 
new wells and of reconditioning existing 
wells for the flooding program. In many 
fields it is difficult to estimate an aver- 
age depth of producing zones because 
of the high dips of the beds. However, 
a recent survey? showed that nearly 
one-third of the productive zones in 
California oil fields are 2000 feet or less 
in depth and that over two-thirds of the 
zones are less than 5000 feet deep. In 
most cases the shallower zones are the 
older zones which are reaching primary 
exhaustion and which therefore are of 
the greatest interest to the secondary re- 
covery operator. Development costs for 
these shallower zones should not be 
prohibitive. In the deeper zones where 
drilling costs will be higher, consider- 
ation should be given to wider well 
spacing and to the maximum use of 
existing wells. Another consideration in 
the matter of development costs is the 
fact that in many cases exploratory 
wells will be needed to obtain sufficient 
sub-surface information to formulate the 
flooding program. These exploratory 
wells can be completed as producing or 
injection wells, as the need may be, thus 
serving a dual purpose. It appears that 
depth is not an important limiting factor 
in the application of water-flooding to 
California oi! fields. 
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California producing formations are 
for the most part sands and sandstones, 
although productive fractured shales and 
cherts are becoming increasingly more 
common. Although the sand-type reser- 
voirs vary widely from one area to 
another and according to their geologic 
ages, they are generally arkosic with 
characteristic poor sorting as to grain 
size and mineral type. Cementation is 
limited or entirely lacking, giving rise 
to the comparatively high porosities 
commonly found. Although few analyses 
have been made, the reactive clay con- 
tent of these formations is believed to 
be rather high. This has been substan- 
tiated by the comparison of air, fresh 
water, and salt water permeabilities of 
core specimens’ and by the comparison 
of well completions using oil-base and 
water-base drilling fluids. 


Pliocene and Miocene Sediments 


At this point a distinction should be 


made between Pliocene and Miocene 
sediments. Pliocene sands are generally 
unconsolidated to poorly consolidated 
and display high porosity and moderate 
to high permeability. Miocene sands 
range from unconsolidated to well con- 
solidated, occasionally cemented with 
carbonates. The porosity of these latter 
formations ranges from high to mod- 
erate and the permeability from mod- 
erate to low. In both cases, these proper- 
ties are highly variable over short dis- 
tances both laterally and vertically. In- 
formation is not available as to the pore 
shape, size, and size distribution of 
California reservoir sands. It may be 
inferred, however, from capillary-pres- 
sure—saturation curves for California 
sands that there is a wide distribution 


of pore sizes. 


Unpublished data® indicate that the 
mineral content of a normal reservoir 
sand has, in itself, little bearing on the 
displacement phenomena and recovery 
efficiency. The presence of reactive clay 
has a very important effect from several 
standpoints. The swelling capacity of a 
clay, and consequently the reduction of 
permeability of the sand containing 
clay, depends not only upon the type of 
clay, but also upon the nature of the 
water with which it is in contact. Thus 
it is important in maintaining injectivity 
to know the amount and type of clay 
present and to select a flooding water 
which will reduce clay swelling to a 
minimum. In this connection, the ques- 
tion may arise: if the reactive clay con- 
tent of the reservoir sand is high, why 
do so many California fields have active 
edgewater drives? A possible answer 
may be that a clay is generally per- 
meable to water which has the same 
characteristics as the water with which 
it is saturated. For example, a sodium- 


base clay is permeable only to aqueoys 
sodium solutions. It appears likely that. 
through base exchange, clays present 
in oil sands will take on a base com- 
patible with the water passing through 
the sands. It is also probable that the 
high salt content of the interstitial water 
maintains the clay in a flocculated condi- 
tion permitting ready passage of forma- 
tion water, To minimize clay swelling, 
it would appear desirable to employ for 
injection purposes saline water of a 
nature similar to that which is produced 
from the formation. 


Clays in reservoir sands may also alter 
saturation-relative permeability relations, 
Many clays are capable of taking within 
themselves large quantities of water and 
thus effectively removing that portion of 
water from the fluid phase of the sys- 
tem. A high water saturation in such 
case would not necessarily denote a high 
relative permeability to water, or con- 
versely, a low relative permeability to 
oil. 

A thorough study of the influence of 
clays on water-flooding would be highly 
desirable. California reservoir sands 
should be carefully sampled and ana- 
lyzed for clay content and clay type. 
With this information at hand the type 
and treatment of injection water to give 
minimum clay swelling could be de- 
termined. 


Variable permeability of a reservoir 
sand is a difficult problem with which to 
contend. The first difficulty lies in the 
fact that it is impossible to determine 
with any degree of accuracy the per- 
meability variations throughout a pro- 
ducing formation. Vertical variations in 
permeability can probably be accounted 
for by selective plugging, selective 
shooting, and selective injection if lat- 
eral continuity exists. If lateral per- 
meability varies uniformly in one direc- 
tion or another, it can be accounted for 
by the proper selection of injection and 
production wells and by the careful con- 
trol of injection rates. When the above 
two conditions are not fulfilled, as is 
unfortunately characteristic of California 
producing formations, the problem be- 
comes more complex. The fact that 
primary recovery has been profitable 
under these adverse conditions does not 
necessarily indicate that water-flooding 
would be successful. It is perhaps at this 
point that the benefits of gravity segre- 
gation by up-dip flooding may be real- 
ized. Considerable laboratory and field 
research will be required even to indi- 
cate the importance of highly variable 
permeability. 

The shape, size, and size distribution 
of the pores of producing sands may 
have an important bearing on fluid flow 


If the 


pore channels are flat and exceedingly 


and displacement phenomena 


thin as reported by Ryder’ for Bradford 
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sand, the importance of surface forces 
becomes obvious. It is believed that this 
type of pore channel is not character- 
jstic to California sands, although thin 
section and wax mold studies should be 
undertaken to clarify this latter con- 
tention. 


Fluid Characteristics 


The API gravity of California crude 
oil is generally lower than that produced 
in other areas. Gravity is an index of 
the feasibility of water-flooding in that 
the selling price and therefore the in- 
come from the project will be deter- 
mined by the gravity of the oil produced. 
The favorable market for oil in Cali- 
fornia and the favorable price obtainable 
for all grades of oil make this factor of 
small importance. Gravity is important, 
however, in that it is an index of the 
other physical properties of the oil, 
notably viscosity. The viscosity of most 
California crudes when measured at 
surface conditions is high. Reservoir 
viscosity, on the other hand, is consider- 
ably lower than might be expected. 

The viscosity of a crude oil alone is 
not as significant as the “mobility ratio.” 
The “mobility ratio” is defined as the 
ratio of the mobility of the driving 
phase (water) to the mobility of the 
driven phase (oil), where the mobility 
of a phase is the ratio of the relative 
permeability of the phase to the vis- 
cosity of the phase.” Expressed mathe- 
matically this relation is: 


Kw jlo 
MR = Ke Uw 





where: 

MR= mobility ratio 

kw = relative permeability to water 

k, = relative permeability to oil 

fio = viscosity of the oil 

bw = viscosity of water 
This ratio is a true index of the effi- 
ciency with which oil will be driven 
through the sand by the water. A high 
index would represent an unstable boun- 
dary condition in which water will 
readily bypass oil. A low index would 
indicate a stable oil-water interface and 
effective flooding. 

In examining the above relation it 
can be seen that the terms in the deno- 
minator, ko and yw, are essentially con- 
stant quantities which could hardly be 
altered. The work of Henderson and 
Yuster™ indicates that in some cases the 
value of ko can be increased by increas- 
ing the operating pressure. The terms 
in the numerator, kw and so, might be 
altered to give a lower mobility ratio. 
The use of high operating pressures 
would be effective in driving free gas 
into solution in the oil with resulting 
decreased oil viscosity. The one term, 
however, which might be altered suffi- 
ciently to give an appreciable reduction 
of the mobility ratio is kw, the relative 
permeability to water. The fresh water 
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permeability of California oil sands is 
known to be low. If this low water per- 
meability is an attribute of clay swell- 
ing, it might prove desirable to employ 
an injection water which will promote 
a known and controlled amount of 
swelling. This is contrary to the normal 
procedure where an attempt is made to 
restrict clay swelling to a minimum, but 
it might prove an effective means of 
overcoming the disadvantages of high 
crude oil viscosity and thus decreasing 
the mobility ratio. Considerable re- 
search should be undertaken on this 
phase of the problem. Further studies 
should be made to determine the sig- 
nificance of the mobility ratio when the 
flow is an intimate mixture of “driven” 
and “driving” fluids. 


Supply of Injection Water 


Sources of injection water may be a 
major problem in water-flooding Cali- 
fornia oil fields. It is almost a certainty 
that fresh surface waters will not be 
available for injection purposes because 
of the lack of rainfall and the attendant 
water shortages in the state for the past 
several years. In addition, many of the 
fields are located in arid or semi-arid 
regions where water supplies have al- 
ways been a problem. This indicates 
that sub-surface brines will have to be 
employed for injection purposes. Since 
many California fields are located in 
agricultural areas where water disposal 
problems are serious, the controlled re- 
injection of produced water may solve 
disposal problems and in addition pro- 
duce a beneficial water-flooding effect. 

Other sources of sub-surface water 
such as the Carneros formation of the 
Lost Hills field should be investigated. 
The possible use of ocean water in 
coastal areas should also be considered. 
This latter would provide an unlimited 
supply of water with constant char- 
acteristics and its saline nature may be 
such as to make it a very desirable in- 
jection water. 

Water-Flooding Research 

A moderate amount of water-flooding 
research has been undertaken by Cali- 
fornia oil companies and educational 
institutions during the last two decades. 
The work has been sporadic in nature 
and little has appeared in the published 
literature as to the results obtained. The 
last four years have seen greatly in- 
creased activity in this direction. The 
oil companies are becoming increasingly 
interested in secondary recovery and 
many are actively engaged in water- 
flooding research. With this renewed 
interest, it appears timely to discuss 
the problem of coordination of research 
activities. 

The Interstate Oil Compact Commis- 
sion has been conducting a vigorous 
campaign to promote and coordinate 
secondary recovery research. The aims 


of the Commission are outlined as fol- 
lows:” 

1. Encourage legislation permitting 
unitization of oil 
the application of 
covery. 


fields to permit 


secondary re- 


ho 


. Collect and 
tistics and well records in all areas 


study production sta- 


having secondary possi- 


bilities. 


recovery 


Ww 


. Encourage research by states on 
methods of increasing oil recovery 
and periodic review of all important 
research in progress by educational 
institutions and industrial and re- 
search laboratories 

4. Maintain contact with all federal 

agencies having relations with the 
oil and gas industry. 

5. Coordinate with other organizations 
interested in secondary recovery. 
The commission emphasizes that it 
does not propose to engage in secondary 
recovery research but that it does pro- 
pose solely to accumulate, coordinate, 
and distribute information, and lend its 
assistance and encouragement to states, 
educational institutions, and private com- 
panies in expanding their programs. In 
line with this policy, questionnaires were 
sent to many universities and colleges to 
determine the nature and extent of re- 
search in progress or contemplated, per- 
sonnel, funds and facilities available, and 
other information of a similar nature. As 
California is not a participating member 
of the compact, direct benefits from this 
program may not be realized. Never- 
theless, California operators and educa- 
tional institutions will profit by the free 
interchange of information proposed by 

the Commission. 

The Gaven Amendment of Public 
Law 443 (Synthetic Liquid Fuels Ex- 
tension Act) passed by Congress March 
15, 1948, authorized the U.S. Bureau of 
Mines to undertake a program of pro- 
duction research on secondary recovery 
from stripper oil fields. In addition to 
the important contribution the Bureau 
of Mines will make toward increasing 
the knowledge and application of sec- 
ondary recovery, the passage of this 
act shows that the importance of such 
work has been recognized and_ this 
should give stimulus to other groups 
and to the industry as a whole. 

In formulating the Bureau’s program 
three general principles have been con- 
sidered: (1) emphasis on those problems 
needing first attention in industry; (2) 
avoidance of unnecessary duplication of 
work being done by other research 
groups; (3) smoothing out of peaks and 
valleys of research activities.” 

The program, which will cover all 
secondary recovery methods, is divided 
into three main types of problems: (1) 
fundamental research; (2) applied re- 
search on special engineering problems; 
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(3) engineering field studies. Funda- 
mental research will be restricted pri- 
marily to a study of the nature of sur- 
face forces in petroleum reservoirs and 
their effects on displacement and flow 
through porous media. Applied research 
problems, some of which are under in- 
vestigation at the present time, include: 
the use of explosives in well shooting; 
selective plugging of air-gas injection 
wells; fundamental studies of water 
chemistry, taking into account the effect 
of changes in pressure and contamina- 
tion with connate water; flooding pat- 
terns; and many other problems which 
will arise as the program progresses. 
Engineering field studies will be made 
in each district to evaluate the success 
of existing secondary recovery projects 
and to study other fields as to their 
secondary recovery possibilities. Work 
done by the several districts will be 
carefully coordinated. 

The Petroleum Field Office of the 
U.S. Bureau of Mines in San Francisco, 
under the direction of H. C. Miller, has 
recently begun its phase of the work. 
Dr. A. G. Loomis and several assistants 
have been retained to undertake the 
work in the California area. This group 
is now engaged in a comprehensive 
survey of the existing secondary recov- 
ery projects in California. After com- 
pletion of this work, which will take 
several months, the group will begin 
a study of other California fields relative 
to their secondary recovery possibilities. 
Some laboratory werk will be under- 
taken in conjunction with these surveys 
but laboratory research may be con- 
fined to problems unique to California 
conditions. 

The Petroleum Field Office of the 
U.S. Bureau of Mines could play an- 
other very useful role in furthering 
secondary recovery in California by co- 
ordinating all field and laboratory re- 
search in progress throughout the state. 
Through such coordination, wasteful and 
costly duplication of effort would be 


avoided and much greater progress 
realized. 
The educational institutions in Cali- 


fornia should become more interested in 
fundamental research relating to sec- 
ondary recovery. Prospects that this will 
be the case are borne out by the recent 
appointment of Dr. S. T. Yuster to head 
petroleum engineering research at the 
University of California at Los Angeles. 
Although plans have not been formu- 
lated as yet, the appointment of such 
a noted expert on water-flooding as Dr. 
Yuster will have a far-reaching sig- 
nificance. 

The Stanford University Research In- 
stitute has also recently announced the 
appointment to its staff of Dr. R. V. 
Hughes, formerly research director of 
the Penn Grade Crude Association. Al- 
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though again final plans have not been 
announced, certain phases of water- 
flooding research are to be undertaken 
under the very capable direction of Dr. 
Hughes. One of the proposed problems 
will deal with the effects of clays in 
secondary recovery. 

The University of Southern California 
has in progress a secondary recovery 
research program in which the emphasis 
is being placed on recovery from typical 
California oil sands, Closely associated 
with this work is a second project de- 
voted to a study of the electrical resis- 
tivity of saturated and partially saturated 
oil sands. 

A water-flooding research program is 
in progress at the University of Cali- 
fornia. This program was developed 
following a survey of California field 
conditions”© and includes problems dis- 
cussed earlier in this paper. At the 
present time three topics are under in- 
vestigation: mineralogical and physical 
classification of California oil sands; the 
clay content of California oil sands and 
its influence on water permeabilities; 
and further studies of the “mobility 
ratio” and how it is influenced by clay 
content. 

The work on clay analysis is being 
done in cooperation with the Division 
of Ceramic Engineering. At present this 
work is sponsored and supported wholly 
by the Engineering Research Projects 
of the University and its progress is 
dependent upon the work of graduate 
students and part-time research assist- 
ants. It is hoped that the project will 
be expanded as additional support and 
facilities become available. 

In addition to the above research, re- 
lated work is being conducted by the 
Department of Geology and Geophysics 
at the University of California. A thin- 
section study of cementation is furnish- 
ing additional information on the nature 
of the pores of California oil sands. A 
second project in progress in this de- 
partment, an investigation of the physi- 
cal significance of the formation factor 
in electrical logging, is also an important 
phase of water-flooding research. 


The Future 

If California is to maintain its posi- 
tion as one of the leading oil producing 
states, operators must resort to secon- 
dary recovery methods. Although gas- 
injection methods might be used as an 
intermediate step, it appears that water- 
flooding must ultimately be employed 
in most cases to assure maximum re- 
covery. There are two types of problems 
in the application of water-flooding: 
legal and physical. Proper and sufficient 
legislation must be enacted to protect 
the secondary recovery operator from 
unnecessary interference with his work. 
Physical problems are many and varied, 
but not insolvable. Considerable labora- 





tory and field research will be nex essary 
for their solution. 

The most vital need of all is the 
coordination of effort of all those in- 
terested in the future of the industry 
in California. Fowler® makes the very 
pertinent statement that “research js 
always competitive to a certain degree, 
but fortunately in most cases it is q 
healthy stimulating variety that spurs 
each group on to find some new fact 
which others may use to mutual ad- 
vantage.” This must be borne foremost 
in mind in developing a coordinated 
program. A suggested means of accom- 
plishing this end would be to delegate a 
government agency such as the US, 
Bureau of Mines or the California Divi- 
sion of Mines the task of coordination. 
Fundamental research would then be 
assigned to educational institutions and 
industry research organizations. Field 
and applied research might be taken 
care of by the Bureau of Mines and the 
oil companies. As the state of California 
receives a large portion of its revenues 
from the petroleum industry, costs of 
the research work should be _ borne 
equally by the State and the industry. 
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When an Oris crew moves on your location, the 
entire Oris organization is standing by — ready 
if needed. 

Should your well present an unusual high-pres- 
sure problem, Oris personnel is immediately avail- 
able — with exclusive techniques gained from years 
of experience in the pressure control business and 
equipped with special tools and equipment pro- 
duced through modern engineering, manufacturing 
facilities, and research. 

If you need routine or emergency Wire Line 
Service, or tubing or drill pipe run or pulled under 
pressure—call the ONLY organization that can follow 
through all the way on an “under-pressure” job. 
Call the best in the oil patch. Call Ors! 
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Field and Laboratory Tests of 





for Controlling Corrosion in Gas Condensate Wells 


Part $ 


Tests of Mixtures of Sodium Chromate and Sodium Hydroxide 


Wien the tests using 10 pounds of 
sodium chromate per 100 gallons of 
treating solution were concluded on June 
4, 1946, the rate of flow of gas through 
the tubing averaged 3.5 million cubic 
feet per day, and the tubing flow-capacity 
factor was 0.17. No attempt was made 
to wash deposited chromic oxide out of 
the tubing by means of water after the 
test was completed, because such ob- 
struction in the lower part of the tubing 
string was favorable to the carrying out 
of subsequent tests. A cylindrical weight 
1.75 inches in diameter lowered into the 
24-inch tubing had indicated that most 
of the deposit was within 100 feet of 
the tubing inlet. The resulting throttling 
of the gas in that section of the tubing 
would lower its temperature and tend 
to lower the levels at which water in 
different liquid:gas ratios would con- 
dense from the flowing fluid. Also, a 
reduction in rate of gas flow favored the 
conducting of tests suited to the limited 
pumping capacity then available for in- 
jecting water into the well at increased 
rates. The five tests that followed with 
solutions of sodium chromate and so- 
dium hydroxide were intended to de- 
termine the effect of treatments with 
different amounts of sodium hydroxide 
to determine resultant variations in pH 
and its effects on control of chromate re- 
duction. Just enough sodium chromate 
was injected to provide a slight excess 
in the effluent water. 

The five tests beginning on June 4 
and lasting nearly two months, . were 
made with solutions of five pounds of 
sodium chromate (0.98 to 1.22 pounds 
per million cubic feet of gas) and vary- 
ing quantities of sodium hydroxide in 
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100 gallons of water injected at the 
average rate of 22 gallons per million 
cubic feet of gas produced. This was one 
of the most successful series of tests 
from the standpoint of corrosion con- 
trol. Iron in the effluent water averaged 
only four ppm, and the average rate of 
corrosion of wellhead coupons was less 
than 0.003 ipy. The rate of flow of gas 
from the well and the tubing flow-capac- 
ity factor were the same at the begin- 
ning and at the end of the tests although 
they varied up and down with the indi- 
vidual treatments. The pH of the effluent 
water ranged from 7.5 to 7.9 and the 
average total solids ranged from 4800 
to 10,640 as the quantity of sodium 
hydroxide injected with the sodium 
chromate was increased from six to 18 
pounds per 100 gallons of treating solu- 
tion. A substantial part of the total 


solids was sodium bicarbonate which 
formed when the injected sodium hy- 
droxide combined with carbon dioxide 
from the flowing gas. As shown in 
Columns 3 and 7 of Table 7, little was 
gained in pH by increasing the input 
of sodium hydroxide: from nine to 18 
pounds per 100 gallons of solution in- 
jected. The differences of nine pounds— 
equivalent to two pounds per million 
cubic feet of gas—was negligible as 
compared with the more than 1000 
pounds that would have been required to 
convert all the carbon dioxide in a mil- 
lion cubic feet of the gas to sodium 
bicarbonate and thence to sodium car- 
bonate of higher pH. It did not seem 
likely that any reasonable increase in 
hydroxide in- 


the quantity of sodium 


jected above 4.10 pounds per million | 


cubic feet of flowing gas (Column 6, 
Table 7) would raise the pH of the 
flowing water significantly, and because 
of the difficulty experienced in handling 
and pumping the solution containing 18 
alkali per 100 gallons of 
concentrated solutions 


pounds of 
water, no more 
were used. 


Seven Weeks Protection 

A finding of special importance com- 
ing from the results of the five treat- 
ments was that the injection of an aver- 
age of 1.10 pounds of sodium chromate 
per million cubic feet of gas gave sub- 
stantially complete corrosion protection 
for seven weeks without lowering the 
flow capacity of the tubing and _ that 
such a concentration provided an aver- 
age of seven ppm of sodium chromate 
in the effluent water. It seemed evident 
that the use of a minimum quantity of} 
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During severe cold spells the harbor 


of Bangor, Maine often becomes frozen 
over, completely halting tanker service 
and complicating the task of keeping 
the state’s second largest city supplied 
with gasoline, fuel oil and other much 
needed petroleum products. 

To meet this situation, the Socony 
Vacuum Oil Company has set upa pump- 
ing station at South Portland, 100 miles 
to the south. From here, a constant flow 
of vital petroleum commodities is de- 
livered to Bangor, regardless of weather. 


Where “Flexibility” Counts 

In product-pipeline service involving 
liquids of different viscasities, the varia- 
tion of friction in the pipeline requires 
a variable capacity. That’s why the 
‘heart’ of the Socony Vacuum station 
consists of two Worthington Vertical 
Triplex Power Pumps —a_ variable 
stroke Variflo operating in parallel with 
a constant stroke VTE. 

This extremely flexible combination 
is featured by the Variflo’s ability to 
vary its capacity, automatically and 





can t deliver... 








these pumps can! 








In the Socony Vacuum Pumping Station at South Portland, Maine... The Worthington Variflo-VTE 
Pump combination that provides complete capacity-control for handling a variety of petroleum liquids. 


continuously, to maintain maximum 
allowable flow for any given liquid — 
as determined by the selected pressure at 
the governing point, and regardless of 
temperature and viscosity variations. 
Also, the Variflo-VTE hookup cuts 
power costs to a minimum and, being 
essentially self-governing, needs only 


periodic attention from an operator. 
Worthington Variflo and VTE Power 
Pumps are built in all sizes up to 150 hp. 
For bulletins with facts proving there's 
more worth in Worthington, write to 
Worthington Pump and Machinery 
Corporation, Reciprocating Pump i@M 
Division, Harrison, N. J. 


WORTHINGTON 
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sodium chromate per million cubic feet 
of gas was a means of decreasing the 
reduction of chromates; information ob- 
tained at this time concerning the effect 
of pH on lowering the rate of reduction 
of chromates was indefinite. 

When the quantity of sodium chro- 
mate injected into the flow stream aver- 
aged 1.10 pounds per million cubic feet 
of gas, the excess sodium chromate in 
the effluent water could be detected and 
measured only by an analytical method 
because a concentration of seven ppm 
does not color water appreciably. There- 
fore, injection tests with solutions of 
slightly increased chromate concentra- 
tion were planned that would provide 
enough sodium chromate in the effluent 
water to give it a distinctive color so 
that an operator could check the effi- 
ciency of the treatment by visual in- 
spection of water from the wellhead 
trap. Also, it was desired to determine 
if the rate of reduction of chromates 
would be appreciably increased at higher 
flowstream concentrations and if the 
flow capacity of the tubing would be 
lowered. 

Treatments with solutions containing 
seven pounds of sodium chromate and 
varying amounts of alkali per 100 gal- 
lons of water were begun on July 26 
and were continued for approximately 
one month. The solution was injected at 
a steady rate of 21.8 gallons of water 
and 1.52 pounds of sodium chromate per 
million cubic feet of gas flowing. The 
effluent water contained an average of 
215 ppm of sodium chromate and was 
definitely yellow. The 1.9 to 2.6 pounds 
of sodium hydroxide also injected per 
million cubic feet of gas maintained the 
pH of the effluent water at 7.7. Rates of 
corrosion were negligible and the flow 
rate through the tubing was lowered 
only slightly. At the conclusion of the 
tests on August 22, the rate of flow 
of gas from the well was 3.6 million 
cubic feet per day, and the flow-capacity 
factor was 0.16, indicating no change in 
flow capacity of the tubing after ten 
weeks of testing. 


Effect of Injection of Relatively Small 
Quantities of Chromates on 
Corrosion Control 


As shown in Table 7, all tests made 
during the first ten months at the well 
in the Cotton Valley field involved in- 
jecting ten pounds or more of sodium 
chromate per million cubic feet of gas. 
Except for a few of the tests, a surplus 
of chromates was present in the effluent 
water, and rates of corrosion were low. 
After these tests were completed, it was 
decided to determine how corrosion con- 
trol and flow capacity of the tubing 
would be affected if a much smaller 
quantity of sodium chromate were in- 
jected into the well to flow with the 
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gas. Some apprehension prevailed lest 
amounts of chromates actually 
would increase corrosion, particularly 
pitting corrosion, and prove detrimental 
rather than helpful. 


small 


In the test begun August 22 and con- 
tinued for two weeks, 0.39 pound of 
sodium chromate, 1.75 pounds of sodium 
hydroxide, and 19.5 gallons of water 
were injected into the well per million 
cubic feet of gas produced. This weight 
of sodium chromate was one-third the 
quantity that previously had been found 
necessary to treat the well and maintain 
approximately seven ppm of chromates 
in the effluent water. During the test 
there was no change in the rate of flow 
of gas from the well or in the corrosion 
rate as indicated by concentrations of 
iron in the effluent water (one ppm). 
The rate of corrosion of wellhead cou- 
pons increased from 0.001 to 0.004 ipy. 
Throughout the test the effluent water 
had a pH of 7.6 and contained a trace 
of sodium chromate. It is possible, of 
course, that part of the protection against 
corrosion was due to a film of sodium 
chromate deposited on the walls of the 
tubing during previous treatments. 

Beginning September 4, the use of 
sodium hydroxide was discontinued, and 
only a solution of sodium chromate was 
injected into the well. As indicated by 
Figure 12, the volume of water injected 
each day remained the same, but the 
volume of water injected per million 
cubic feet of gas gradually decreased 
because the treatment increased the flow 
capacity of the tubing and hence the 
daily flow of gas from 3.6 to 4.8 million 
cubic feet (Sections A and D of Figure 
12). The rate of corrosion in the tubing, 
as indicated by six ppm of iron in the 
effluent water, increased only slightly. 
The coupons exposed in the flowstream 
at the wellhead for one-week periods 
showed, by gradually increasing rates of 
corrosion (Section N, Figure 12), that 
(0.32 pounds of sodium chromate per mil- 
lion cubic feet of gas was not enough 
to build or maintain a protective coat- 
ing inside the full length of the tubing 
and within the Christmas tree fittings. 


After five weeks of the treatment, the 
upper lengths of tubing and the Christ- 
mas tree fittings possibly were corroding 
at rates exceeding the rates that pre- 
vailed before tests made at the 
well. The maximum rate of corrosion 
ultimately attained, as measured by 
means of coupons, was 0.072 ipy, and 
there was no evidence of pitting corro- 
sion. The important information ob- 
tained by the test was that sodium chro- 
mate in dilute concentrations does not 
provoke greatly increased corrosion at- 
tack; increase in rate of corrosion oc- 
curred slowly, and five weeks passed 
before corrosion control became ineffec- 
tive at the wellhead and in the upper 
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Results from Injecting Large Volumes 
of Water with Sodium Chromate 
A diaphragm motor-driven pump hay. 

ing a maximum capacity of 80 gallons | 





a day was used during the first year of 
the tests as described above. On Octobe; 
24, 1946, a gasoline-engine-driven pump 
of greater capacity was installed so that 
the effect of injecting increased volumes 
of water into the well to flow through 
the tubing with the gas could be de. 
termined. Increased volumes of water 
in the flow stream were provided on the 
theory that the more dilute the aqueous 
solution of injected chromates, the 
slower would be the rate at which 
chromates reduced to insoluble 
chromium compounds. 

Accordingly, a series of tests lasting 
two months was carried out at different 
injection rates, using solutions of sodium 
chromate in concentrations such that 
the effluent water was yellow. During 
the first test, 1.82 pounds of sodium 
chromate, 2.34 pounds of sodium hydrox. 
ide, and 26.0 gallons of water were in- 
jected into the flow stream per million 
cubic feet of gas. As a result, the rate 
of corrosion, of the wellhead coupons 
and the concentration of iron in the 
effluent water decreased to low values 
within a few days, and the concentra- 
tion of chromates in the effluent water 
increased until in the last half of the test 
period the average was 780 ppm. If a 
film of protective chromates had _ been 
removed from the walls of the tubing in 
the preceding test, it was restored im- 
mediately when high concentrations of 
excess chromates appeared in the efflu- 
ent water. | 

In the first of the series of tests, 26.0 
gallons of solution were injected into 
the well per million cubic feet of gas 
produced, and in the succeeding three 
tests, the solution injection rate was in- 
creased and ultimately reached 64.9 gal- 
lons per million cubic feet of gas. At 
times freezing weather interfered with 
operation of the pump, so that it was 
not possible to maintain as constant an 
input rate as desired. However, the yel- 
low color of chromates was always 
present in the effluent water, and the 
rates of corrosion were low. As shown 
by Columns 13 and 14 of Table 7, the 
flow capacity of the tubing was lowered 
slightly, and flow from the well de- 
creased from 4.8 million cubic feet per 
day to 4.6. The results of the tests did 
not indicate that significant extra bene- 
fit was derived pumping more 
than 25 gallons of water into the well 
per million cubic feet of gas. 
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Tests Using Sodium Dichromate 
in the discussion of 
solutions of sodium 





As brought out 
Figures 6 and 7, 
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reducer unit typifies the research, engineering 
and skilled workmanship that goes into every 
component part of an Emsco pumping unit. 
Emsco Pumping Units are available in both 
standard and floor-clearing models for shallow, 
medium or deep pumping with a range of speeds 
and strokes to meet all requirements. You can't 
buy a better pumping unit than an Emsco! 
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dichromate have a lower pH than solu- 
tions of sodium chromate of equal con- 
centration. As the rate at which solu- 
tions of chromates are reduced depends 
to some extent on the pH, it was de- 
sired to determine how sodium dichro- 
mate would compare with the more 
alkaline chromate in resisting the reduc- 
ing action of the hydrocarbon fluid in the 
flow stream of the test well. Conse- 
quently, a series of tests of three months 
duration, using sodium dichromate as 
an inhibitor, was carried out to obtain 
information on two variables: (1) The 
effect of injecting different weights of 
the inhibitor into the flow stream per 
million cubic feet of gas produced while 
maintaining the water injection rate con- 
stant; and (2) the effect of injecting dif- 
ferent volumes of water per million 
cubic feet of gas produced while main- 
taining the inhibitor injection rate con- 
stant. 

With reference to Figure 14, the first 
of the tests with sodium dichromate 
was begun January 14, 1947, following 
a period of 19 days when no inhibitor 
was injected into the well and a four- 
day interval when the well was shut in. 
During those 23 days the content of iron 
in the effluent water had increased to a 
concentration of 32 ppm, and coupons 
exposed in the fluid at the wellhead were 
corroding at an average rate of 0.018 
ipy. For the test 1.09 pounds of sodium 
dichromate (equivalent to 1.19 pounds 
of sodium chromate) and 25.4 gallons 
of water were injected per million cubic 
feet of gas produced. The quantity of 
dichromate used was a little more than 
one-half that estimated to be necessary 
for maintaining a measurable concen- 
tration of chromates in the effluent 
water. During the test, the pH of the 
water decreased to 6.4, the iron content 
was reduced to eight ppm, and the 
average rate of corrosion of coupons 
installed in the wellhead was reduced 
to 0.013 ipy. At the same time, the 
flow capacity of the tubing decreased 
gradually at the rate of 0.1 percent per 
day. 

Second Test 

For the second test of the series, 
begun on January 25, the water-injec- 
tion rate was substantially the same as 
that in the preceding test, but the weight 
of sodium dichromate injected into the 
well was increased to an average of 
1.63 pounds (equivalent to 1.78 pounds 
of sodium chromate) per million cubic 
feet of gas produced. While the treat- 
ment was in progress, the concentration 
of chromates in the effluent water, meas- 
ured as sodium chromate (Na:CrO*4 
HO), was 70 ppm, the pH averaged 
6.2, the iron content of the water was 
reduced to one ppm, the average rate 
of corrosion of coupons exposed in the 
flow stream at the wellhead was reduced 
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to 0.005 ipy, and the flow capacity of 
the tubing decreased continuously at 
the rate of 1.0 percent per day. 

The third test was started February 
11 to determine the effects of injecting 
into the well a quantity of sodium di- 
chromate considerably in excess of that 
required to maintain a color of chro- 
mates in the effluent water. After the 
pumping rate became constant, 2.79 
pounds of sodium dichromate (equiva- 
lent to 3.04 pounds of sodium chromate) 
were injected into the well per million 
cubic feet of gas produced. The con- 
centration of chromates in the effluent 
water was 730 ppm, the pH of the 
effluent water averaged 6.4, rates of 
corrosion were negligible, and the flow 
capacity of the tubing continued to de- 
crease. 


Results from Injecting Large Volumes 
of Water with Sodium Dichromate 


The next variable investigated was the 
effect of the volume of water injected 
with sodium dichromate on the flow 
capacity of the tubing. For the test that 
began on March 8, the volume of water 
injected per million cubic feet of gas 
was increased to 44.4 gallons from an 
average of 26 gallons in the three pre- 
ceding tests. As shown in Table 7, the 
2.09 pounds of sodium dichromate in- 
jected per million cubic feet of gas gave 
the effluent water the characteristic 
chromate color and provided complete 
corrosion control. During the three weeks 
of the test, the flow capacity of the 
tubing decreased at the rate of 0.4 per- 
cent per day, a result comparable with 
that obtained when 40.3 gallons of water 
per million cubic feet of gas were in- 
jected into the well with sodium chro- 
mate. 

For the fifth test with sodium di- 
chromate, started on March 29, the rate 
of injection of water was increased to 
86.2 gallons per million cubic feet of gas 
produced. The 2.67 pounds of sodium 
dichromate injected in solution in the 
water provided an excess of 230 ppm of 
chromates in the effluent water. The de- 
crease in the flow-capacity factor of the 
tubing at the rate of 0.9 percent per day 
during the 25 days that the test was 
in progress may have been due, in part, 
to the high concentration of chromates 
in the water. A comparison of this test 
with the third test of the series started 
on February 12 in which 27.9 gallons 
of water were injected per million cubic 
feet of gas shows, however, that an 
excess of 730 ppm of chromates in the 
effluent water was accompanied by a 
decrease in the conductivity of the tubing 
of only 1.0 percent per day. The two 
tests are similar in all respects save the 
volume of water injected; thus, it is not 
indicated that any advantage resulted 


irom the large flow of water in the last 
test. 

The treatments with sodium dichro- 
mate resulted in a continuous lowering 
of the flow capacity of the tubing at an 
average rate of 0.7 percent per day. Dur- 
ing the three months required for mak- 
ing the tests, the rate of flow from the 
well decreased from 5.5 to 3.0 million 
cubic feet per day, and the flow-capacity 
factor declined from 0.22 to 0.12. The 
sodium dichromate gave the effluent 
water a pH of 6.4 as compared with a 
pH averaging 7.7 when sodium chromate 
and sodium hydroxide were added to 
the injected water. The consumiption of 
chromates during the tests showed that 
the chemical reduction of chromates, 
and the formation of deposits of hydrous 
chromic oxide in the tubing were favored 
by a low pH in the flowing water. 

To complete the investigation of the 
effect of pH on the rate of reduction of 
chromates in the flow stream, an aqueous 
solution of chromic acid was injected 
into the well for 17 days. As shown in 
Table 7, 1.65 pounds of chromic acid 
(equivalent to 2.67 pounds of sodium 
chromate) per million cubic feet of flow- 
ing gas provided 13 ppm of chromates 
in the effluent water, which had a pH 
of 5.1. Low rates of corrosion were 
maintained, and the flow capacity of the 
tubing decreased at the rate of 0.4 per- 
The tests showed that 
prevent 


cent per day. 
chromic acid solutions would 
corrosion but that they are more sus- 
ceptible to reduction than chromates 
which provide solutions of higher pH. 


Concluding Tests with Sodium Chromate 
and Sodium Hydroxide 

The tests with sodium chromate and 
sodium hydroxide conducted during the 
five-month period, June 4 to November 
14, 1946, usually maintained or increased 
the flow capacity of the tubing unless 
an excess of chromates was present in 
the Subsequent treat- 
ments with sodium dichromate and 
chromic acid lowered the flow capacity 
of the tubing continuously for approxi- 
mately four months, and at the con- 
clusion of the tests the flow-capacity fac- 
tor of the tubing was 0.12 and the rate 
of flow of gas was 2.9 million cubic feet 
per day. A treatment to increase the 
flow capacity of the tubing at some 


effluent water. 


sacrifice of corrosion control had not 
been used at the test well for six 
months. 


On May 10, 1947, a treatment was 
started using 1.46 pounds of sodium 
chromate, 1.95 pounds of sodium hy- 
droxide, and 49 gallons of water pef 
million cubic feet of flowing gas. The 
purpose of the test was to determine 
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JW CHOKE — The enclosed 
stem thread and packing 
unit provides a short, com- 
pact adjustable choke. 


In the new JW (Adjustable) Choke and the 
PC (Positive) Production Choke, O-C-T engi- 
neers have incorporated a hand tight flow 
cap design which materially speeds up the 
bean replacement operation. This cap holds 
full body pressure when only hand tight. 
By simply removing the hand tight flow 
cap, the bean replacement can be accom- 
plished in a fractional part of the time 
required by conventional methods. 


In addition, this same hand tight flow 
cap makes the new O-C-T Production 
Chokes easily and quickly converted from 
adjustable to positive chokes. Thus, a well 
may be cleaned with a JW Choke and 
quickly switched to a PC Choke for steady 
production. 


Added economy is provided in the new 
0-C-T JW Adjustable Chokes by incorporat- 
ing an enclosed stem thread, replaceable 


CAP...REPLACE THE BEAN 


FASTER THAN 
CONVENTIONAL METHODS! 


0-C-T 
GIVE YOU... 
Economy 






PRODUCTION 
CHOKES 


Speed | 





PC CHOKE—this pos- 
itive choke accommo- 
dates beans from 
0156” to %” in 
Type FC 140—beans 
from .0156” to .3125” 
in Type FC 142 PV. 


stem point and an “O” ring bonnet seal 
unit. The same choke body accommodates 
the PC Positive Flow Cap and a variety of 
flow beans. 


Check the other features of these new 
O-C-T Production Chokes. Talk to your 
O-C-T Representative or write for complete 
mechanical details. 


Oil Center Tool @. 






























if the nature of the fluid flowing from 
the well had changed significantly with 
time. An increase in the capacity of the 
reservoir fluid to reduce chromates, for 
example, would modify conclusions con- 
cerning the data obtained in determining 
the relation between the pH of chromate 
solutions and the rate at which they were 
reduced in the tubing of the well. Except 
for a greater volume of water injected, 
the test was similar to one begun August 
18, 1946. As indicated in Figure 16 and 
Table 7, the pH of the effluent water in- 
creased rapidly during the test from 
5.1 to 7.5 when an abundance of chro- 
mates appeared in solution, and the 
tubing flow-capacity factor declined at 
the rate of 0.6 percent per day as com- 
pared with a 0.7-percent-per-day decline 
in the previous test. The results obtained 
in the two tests were similar enough to 
indicate that no significant change had 
taken the properties of the 
flowing fluid during the when 
tests to determine the effects of pH of 
solutions on the reduction of chromates 


place in 
period 


were in progress. 

The aqueous solution used for the last 
treatment of the well contained only 
sodium hydroxide. Injected into the 
well at the rate of 1.98 pounds per mil- 
lion cubic feet of gas, the alkali main- 
tained a pH of 7.4 in the effluent water 
during the 16 days of the test. The rate 
of corrosion was maintained low by the 
treatment and the flow-capacity factor 
of the tubing increased at the rate of 
1.3 percent per day. Whether or not 
sodium hydroxide alone could be used 
indefinitely for corrosion control at the 
test well can be determined only by a 
test lasting several months. The test 
that was made indicated, however, that 
sodium hydroxide and related alkalies 
could be used in removing deposits of 
reduced chromates from the tubing with- 
out complete sacrifice of corrosion con- 
trol. 


Tubing Withdrawn from Well 
and Inspected 


Production from the well was stopped 
on June 12 in preparation for removal 
and inspection of the tubing. Water was 
pumped into the tubing against pressure 
to fill the well and provide a hydrostatic 
head on the producing formation so that 
no gas would enter the well. The 
Christmas tree was dismantled, and the 
tubing was withdrawn from the well by 
means of a work-over rig. Threads in 
the tubinghead were found to show some 
effects of corrosion, and a short nipple 
below the tubinghead was found weak- 
ened to the extent that it had to be 
discarded. The remainder of the tubing 
string, including the bottom perforated 
joint, showed very little evidence of 
corrosion. As stated earlier in this re- 
port, the flow string had been subject 
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to corrosion for 24 months before sodium 
chromate and alkalies were injected into 
the well, and as the tubing had not been 
inspected immediately before the tests, 
it could not be determined to what ex- 
tent the corrosion found in June, 1947, 
occurred during the injection tests. 
Production from the 
sumed June 25, and further observations 
of flow made _ be- 
ginning July 31. The perforated joint 
and the 18 joints of tubing above it 
that were found on inspection to con- 
tain a deposit of reduced chromates had 
been replaced by clean tubing so that 
the character of flow from the well dif- 
fered appreciably from that which pre- 
vailed before the replacements were 
made. Water samples were taken from 
the well and pressures and rates of flow 
were measured for five days. The data 
obtained during that time are shown in 
Figure 16 and Table 7. The concentra- 
tion of iron in the effluent water was 46 
ppm as compared with 100 ppm before 
the well was treated with sodium chro- 
mates and alkalies. Also, the flow-capac- 
ity factor of the tubing was 0.47 whereas 
it was 0.57 before deposits had formed 
in the tubing. It was known that a thin 
scale of hydrous chromic oxide covered 
a part of the inner surface of the tubing, 
and there was a difference in the rates 
of gas flow at the time that the factors 
were evaluated. When observations were 
made in August, 1947, after the work- 
over, the well produced gas at a rate 
averaging 6.6 million cubic feet per day; 
when the tests were begun in October, 
1945, the well was producing gas at the 
rate of 8.6 million cubic feet per day. 
At both times rates of production were 
controlled by the back pressure in the 
pipe line and throttling at the surface. 


well was re- 


characteristics were 


Sand Face in Well not Obstructed by 
Reduced Chromium Compounds 


Since a thick deposit of chromic oxide 
collected on the outside of the perforated 


TABLE 8 


Comparison of Resistance to Flow of Gas 








Through Formation and Sand Face Before 
and After Injection Tests 
1 2 3 4 | 5 6 | 7 
Forma-| Casing-| Tubing-| 
Rate of| tion | head | head | 
Flow | Pres- | Pres- | Pres- 
Million| sure | sure sure | 
Cu. Ft.| Pr. Pe, Pr, 
DATE |per Day! psia psia. | psia. | Py-P. | Po-Pe 
10-28-45] 6.57 | 2,945 | 2,078 | 1,926 | 867 152 
10-30-45} 6.63 | 2,945 | 2,081 1,918 | 864 | 163 
10-31-45; 6.60 | 2,945 | 2,093 1,956 | 852 | 137 
11- 845) 6.25 | 2,945 | 2,093 | 1,983 | 852 } 160 
Average ‘ 6.67 | 2,945 | 2,086 | 1,933 | 859 | 153 
8- 2-47} 6.70 | 2,888 | 2,036 1,853 852 183 
8- 3-47| 6.56 |} 2,888 | 2,037 | 1,855 | 851 182 
8- 4-47} 6.56 | 2,888 | 2,042 | 1,860} 846] 182 
Average | 6.61 | 2,888 | 2,038} 1,856 | 850] 182 




















joint of tubing in the well, it is of jp. 
terest to consider whether such deposits 
may have the 
the sand to such extent that productivity 


also formed on Tace of 
of the well was lowered. In Table 8 are 
given the rates of flow and correspond- 
ing casinghead and tubinghead pressures 
for the 2d, 3d, and 4th days of August. 
1947, after deposit-free joints of tubing 
had been installed on the lower end of 
the flow string in the well. The ay erage 
rate of flow for the three days was 66] 
million cubic feet of gas per day. Cor- 
responding pressure data taken in Oc- 
tober, 1945, during the first month of 
the tests, when the rate of flow of the 
well was substantially the same as in 
August, 1947, also are given in Table 
8. In Column 6 of the table, the differ- 
ence between formation and casinghead 
pressures have been computed to pro- 
vide a measure of the pressure gradient 
required to drive the gas-condensate 
fluid through the formation and 
face into the well. The pressure exerted 
by the static column of gas in the casing 
annulus is approximately 450 psi and 
substantially the same for all the meas- 


Sand 


urements. 


Pressure Comparison 


Comparison of the average difference 
between formation and casinghead pres- 
sures, Pr—P-, determined before and 
after the injection treatments, indicates 
that to flow 6.6 million cubic feet of gas 
per day into the well required 859 — 850 
= 9 psi more pressure before the treat- 
ments than afterwards. Although such 
a difference in pressure is not to be ex- 
pected and probably involves some un- 
certainty in the estimate of the pressure 
gradient, it is indicated that if reduced 
chromium compounds were deposited 
on the sand face they offered little or no 
obstruction to flow of gas into the well. 
It was estimated that the fluid entering 
the well during the last months of the 
tests contained approximately 12 percent 
of dry gas that had been returned to 
the reservoir from the cycling plant. Dry 
gas mixed with the reservoir fluid might 
lower its viscosity so that a lower pres- 
sure gradient would be required to move 
fluid toward the well but it seems un- 
likely that the decrease in pressure gra: 
dient from this cause could amount to 
appreciably more than 9 psi. 

The averages of the differences in 
casinghead and tubinghead pressures 
shown in Column 7, Table 8, probably 
indicate that the inside surface of some 
of the tubing that was replaced in the 
well had been roughened with scale-like 
deposits of reduced chromium com: 
pounds. Although the scale was thin, it 
might have caused an additional pres- 
sure drop of 182 — 153 = 29 psi in the 


flow string. 
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Conserves Water-Drive Energy 


By F. R. COZZENS 


Field Foreman, Equity Oil & Gas Company 


= energy at any point within 


an oil recovery setup adds materially to 
the cost of production, but during a 
process of water drive, the most expen- 
sive points of energy escape are along 
the flood-line, between the input wells 
and producers. 

Field practice shows that under aver- 
age conditions, only a small percentage 
of the driving energy pressured to an 
input is actually expended against the 
oil-bank. Most of the missing force is 
apparently used in overcoming struc- 
tural resistance, but a significant part 
through abandoned and_ un- 
plugged shot-holes; through leaks, in 
and around packers and casing of pro- 
ducing wells; and through beds of shale 
or slate which may intercept the pro- 
ducing sand, or be located in stretches 


escapes 


of uncased hole directly above it. These 
avenues not only rob a project of driv- 
ing power at strategic points, but since 
they invariably contain and convey raw 
and contaminated water, many of them 
are capable of converting their energy 
into divers corrosive and plugging ac- 
tions, common to flooding. Such obstruc- 
tive actions are generally due to contact 
of a stable flood with raw water, wherein 
complex chemical reactions occur which 
have a very definite effect upon certain 
types of clay. 

In some sandstone structures, these 
clays are deflocculated, and close off the 
smaller pores. More often, the clay struc- 
ture is broken down, and certain of its 
components made soluble. Elements thus 
released are seldom forced ahead into 
the oil-bank, but apparently migrate 
backward into the flood water, where 
precipitants settle out, forming a gelatin- 
ous and very adhesive residue which 
occupies drainage space and provides an 
ideal breeding ground for numerous types 
of micro-organic growths. Infected areas 
are usually spotty, but may extend as 
far back as an input where the residue 
spreads gradually over the sand face. In 
this location, it is removable in most 
cases with chemicals, but no known 
method will dissolve or eradicate it from 
a sand structure. Since obstructive effects 
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are permanent, and increase with the life 
of the flood, a vicious cycle is created. 
While the reservoir is being robbed di- 
rectly of energy, sand resistance is being 
increased so that it becomes more labori- 
ous to recover oil. 

Focal points capable of trapping en- 
ergy and causing its conversion into ob- 
structive actions are present in every 
area of sand that has undergone primary 
development. Therefore, an effective re- 
covery of oil from such environment re- 
quires the adaptation of two essential 
factors: (1) A stable flood, chemically 
treated to provide a high degree of com- 
patibility with the sand structure; and 
(2) mechanical corrections on the reser- 
voir so as to confine the flood and direct 
its energy more evenly against the oil 
bank. Behavior of the first factor is 
influenced to a great extent by the effi- 
ciency of the second, and an opportune 
time for efficient reservoir corrections is 
during the initial survey of the project. 


Checking for Encroachment 


Eastern operators who follow oil re- 
covery methods and trends very closely 
generally start their program by check- 
ing for raw water encroachment in open 
wells and producers already on the 
pumps. The first objective is to confine 
the driving energy to the producing 
horizons, and the most effective treat- 
ment for a leaky well is a packer, seated 
in the top of the pay strata and backed 
up with cement. Whether for casing, 
tubing, or induction pipe, the packer seat 
or shoulder is of vital importance. If 
placed too low in the sand, several 
inches or more of a productive zone may 
be sealed off and driving energy includ- 
ing oil will escape into the bore above 
it. If placed too high, the flood water 
may contact shales, providing chemical 
reactions on their clay components. Once 
the proper position has been established 
through measurement, a temporary 
bridge is made across the bore, 12 to 24 
inches below the designated point. The 
walls are sprayed with cement slurry to 
a distance of three feet above the bridge. 
The packer is run and seated during the 


slurry’s initial set. Shale beds or de- 
posits, one foot or more in thickness, 
located between zones of productive 
sand, are also treated with cement slurry 
against water action. Three or more ap- 
plications, given six to eight hours apart, 
are generally necessary for an effective 
job. Where intervening shale beds or 
slate deposits produce considerable water, 
it is often necessary to use a plugging 
agent (plastic combination) in connec- 
tion with cement. Some of the newer, 
commercial plugging agents are proving 
very effective for such jobs, as well as 
for sealing off brines and mineral waters, 
above or below an oil-producing zone. 
In many depleted wells, the sand bore- 
face has been fissured or distorted by 
shooting so that an adequate bridge 
across the annulus is an impossibility. In 
these cases, the problem is often solved 
with drillable pipe, one inch less in 
diameter than that of the bore at the 
final reducing point. The pipe is plugged 
at the top end, and cut to a length suf- 
ficient to reach from the base of the 
shot hole to the desired distance in the 
upper sand. A wadding of burlap or 
similar material tamped down upon the 
plugged end is usually sufficient to re- 
tain green cement for a shoulder job, or 
to catch seepage from wall spraying. The 
cement is drilled through, after initial 
set, and pipe is drilled out or destroyed 
with acid. 

Shot holes of many old but still pro- 
ductive wells were provided with pockets, 
ranging in depths of 150 to 200 feet be- 
low the base of a pay sand. Deep pockets 
invariably penetrate shales and various 
other clay formations which are water- 
logged, and serve also as_ receptive 
havens for corrosive elements, iron ox- 
ides (scale) and bacterial growths. This 
residue is being raised constantly into 
the shot hole with the rise and fall of 
fluid during the process of pumping, and 
is a major factor in spreading plugging 
materials over the sand-face. Corrective 
treatment is to plug off one-half to two- 
thirds the lower distance of pocket, and 
fill the remainder to the base of the pay 
sand with cement slurry, the slurry being 
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introduced by dump-bailer, or through a 
string of two-inch diameter line pipe. 
After its initial set, the cement is drilled 
through to a desired depth, (12 to 20 
feet) with a smaller diameter bit. 

Under certain conditions in the proc- 
essing of leaky wells, it is not practical 
to use packers. The usual requirement is 
a new shoulder, constructed in the top 
of the pay strata, upon which the inner 
string of casing already in the well is 
lowered. For these jobs, jacks are gen- 
erally necessary to lift the casing so that 
an underreamer can be used to cut out 
the old shoulder, and enlarge the bore 
diameter to the new one. If the casing 
refuses to settle into position by its own 
weight after reaming is completed, the 
process is encouraged by forcing a plug 
down the casing to a base in the bottom 
section. The casing is then filled nearly 
to the top with water, and an electric 
heating unit is inserted down the pipe. 
Temperature of the fluid is raised to the 
boiling point and is held to approxi- 
mately that degree for three to six hours. 
Contraction of the metal upon cooling 
usually releases the grip of crystallized 
sediment around the pipe, allowing it to 
settle. Heavy jarring with the drill or 
the use of drive clamps for seating casing 
are risky, and often expensive proce- 
dures, unless the pipe is known to be in 
first-class condition. Where condition of 
casing is questionable, the most approved 
practices are, first, running an inside 
string on a reenforced shoulder; second, 
removing the casing, replacing bad sec- 
tions, and re-running the pipe. 

During the repairing of producing 
wells, the reconditioning operator takes 
samples of the waters encountered, so as 
to acquire a practical working knowledge 
of their origin, nature, and their possible 
behavior on the prospective flood. Such 
knowledge is essential for later recondi- 
tioning work, and for making the action 
of the flood more effective. If at all 
possible, water samples should undergo 
laboratory analysis. Much also can be 
learned on the job from the nature and 
appearance of the fluid. Surface water, 
encroaching by a direct avenue, such as 
an open well bore, is usually clear, odor- 
less, and of low calcium content. Its 
most objectionable properties are dis- 
solved oxygen, algae, and bacterial 
growths. Upper hme formations yield 
water of similar appearance, except the 
calcium content is greater, and a milky 
scum often appears on the surface when 
the sample remains undisturbed for a 
few hours. Rainbow-tinted water having 
of sulfur indicates the 
deposits at shallow 


a strong odor 
presence of coal 
depths. This water is very corrosive. 
Water from the deeper shales is gen- 
erally tinted by the weakest and most 
soluble constituent. Predominating colors 
are dull red, green, and greenish-gray. 
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Among its most objectionable features 
solubles which unite through chemi- 


are 
cal actions to form precipitants. Black 
or coffee-colored water issuing from 


shales often indicates the presence of a 
very potent and stubborn type of bac- 
teria, commonly termed “black bacteria.” 
When the odor of such water is very 
rank and fetid, its origin is generally an 
unplugged shot hole in the immediate 
vicinity. 

Slow filtration of water through an oil- 
bearing sand can seldom be cased off. 
Chemical analysis of all such fluids is 
essential, however, so that a flood can 
be treated or tailored to counteract ob- 
jectionable properties as far as possible. 
Prominent among sandwaters are highly- 
concentrated brines, especially those 
having a chloride content in excess of 
250 parts per million. Under pressure, 
such water forms heavy deposits of salt, 
and often sodium scale and magnesium. 
Sulfates, usually combined with sodium, 
calcium, or magnesium, are generally 
present in sand water, and are contribu- 
tors to plugging actions in certain flood 
compositions. Sand seepage, high in cal- 
cium carbonate, when pressured out of 
its natural zone, is capable of converting 
sodium clays into calcium clays, making 
their expansion or deflocculation more 
pronounced. Sand water, slimy in ap- 
pearance and which becomes foamy by 
agitation, is often the aftermath of an 
old air-drive upon the property. Soft, 
mushy, and gray-colored sand cuttings 
usually indicate an old flood, or the 
encroachment of edge water. Watered- 
out sand is difficult to detect, however, 
from samples taken on the job. Proof, 
and some field history of former water 
drives, air or gas repressuring, or vacuum 
operations are essential before any new 
flood is started. 


Sealing Abandonments 


Only a small percentage of dry holes 
or abandoned producers is likely to dis- 
turb seriously a water flood and treach- 
erous ones are generally located during 
the repairing of existing wells. Where 
the job can be carried out, the most ef- 
fective method of sealing an unplugged 
abandonment is to re-open the annulus 
to its base, tamp the shot hole with clay, 
and place an air-tight, reinforced plug 
in the top of the pay sand. The bore is 
then filled to the surface with finely 
pulverized clay, and tamped. If there is 
probability of the well being re-opened 
later and used as an input or producer, 
steel-line measurements from surface to 
sand top should be taken, intervening 
formations noted, the sand plug 
made of plastic, or other drillable ma- 


and 


terial. 

In abandonments 
bore walls prohibit reaching the sand, 
sealing off is usually accomplished by 
inducing caving in some formation as 


where treacherous 


close as possible to the sand top. Cay- 
ing is induced, usually, by chemical heat- 
ing agents or explosives. The proce- 
dure is to bridge the bore immediately 
below the formation to be treated, and 
if chemicals are used, 20 to 50 pounds 
of caustic soda (lye), or 50 pounds of 
calcium carbide are introduced into the 
formation-zone through a string of line 
pipe. Introduction of the required 
amount of either chemical is followed by 
pouring 30 to 50 gallons of water down 
the pipe. The operator should never in- 
hale fumes issuing from the pipe. Fumes, 
especially from the union of carbide and 
water (acetylene gas), are both toxic and 
inflammable. The explosive used gener- 
ally to induce caving is gelatin-dynamite, 
in packs of 25 to 50 pounds. 

The loading procedure is to remove 
the wrappers from the required number 
of cartridges, and dip the raw cartridges 
in oil or grease. These are placed, end 
to end, in an ordinary nitroglycerin 
dumpshell, lowered to the desired posi- 
tion, and the load released. The explosive 
then forms in a solid pack, without any 
tamping, and is detonated by squib (go- 
devil), or by the use of an electric blast- 
ing cap and line. Sufficient caving usually 
follows a single treatment of either 
chemical agents or explosives, and the 
remainder of the bore is filled in with 
clay. Partial, or temporary abandon- 
ments (wells not pumped, but still re- 
taining casing) require close checking 
for water encroachment. If wells 
are to remain dormant over a 
period of time, the safest procedure is to 
set a drillable and air-tight plug in the 
sand top. All depleted wells, dormant or 
otherwise, should be cleaned and washed 
out with water, chemically treated, be- 
fore being included in a flood pattern. 


such 
long 


Many corrosive and plugging actions 
common to a water flood are not clearly 
understood, therefore they can not be 
controlled by any rule-of-thumb formula. 
Factual evidence is sufficient to prove, 
however, that any factor that tends to 
unbalance the compatibility between 
flood water and sand structure also in- 
creases resistance, and detracts in many 
other ways from an oil recovery effort. 
It is likewise proven that certain ele- 
ments, ever present in an area of de- 
pleted sand, are capable of unbalancing 
a stable flood and disrupting its har- 
mony with sand structure. To obtain a 
more effective control of these adverse 
elements is the basic objective in reser- 
voir reconditioning. During the processes 
in making reservoir corrections, the op- 
erator acquires field knowledge which 
enables him to provide a flood more 
easily adapted to specific needs. Water 


action within the structure 1s more unt | 
form. Less driving energy is wasted, and} 


as a result, more oil is 


faster rate with less expense. 
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$10 is paid for 


each illustrated acceptable contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


now 1o—Build Scrubber in Shop 


When it is pos- 
sible to use gas 
from a_ high- 
pressure gas well 
for gas lifting or 
other lease use, 
it is necessary 
that all entrained 
fluids be removed 
to prevent freez- 
ing of regulators, 
intermitters, etc. 
If the fluids fall 
out rather easily, 
a device such as 
the one shown 
will serve to clean 
the gas effectively. 

Made of six-inch pipe with orange 
peel welds on each end, it rests on 
stands about six feet off the ground on 
one end and two feet at the other. Into 
the orange peel welds are inserted two- 
inch nipples and welded. The nipple in 
the upper end extends two feet down 
the middle of the pipe’so as to direct 
the flow of gas down toward the lower 





end where the bleeder connection is 
made. The outlet is welded to the top 
of the pipe so that the gas must reverse 
its direction of flow and rise approxi- 
mately two feet to flow to the outlet. 
Unions are placed on both the inlet and 
the outlet so that the scrubber may be 
taken out of service and disconnected 


if necessary. 


now ro— Make Burner for Heater 


When one or two wells begin to “cut” 
salt water emulsion, the installation of 
elaborate crude oil treating equipment 
may be delayed by using a 12-inch pipe 
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heater and burner as shown. Wells 
which make emulsion are connected to 
the 12-inch pipe which has been capped 
on both ends with a section of the pipe 
itself. 

The burner is of the blast type and is 
constructed from four-inch pipe welded 
into a tee shape, with the cross piece 
approximately 14 inches long and the 
other 20 inches. A two-inch inlet line is 
three-quarter inch 


swedged down to 


which extends up into the throat of the 


burner three inches. The three-inch 
nipple is welded shut on one end and a 
one-eighth inch hole drilled in the 


center. The entire assembly is then in- 
serted in a hole cut into the back end of 
the four-inch tee as shown and welded. 
Using ten pounds (or more) gas pres- 
sure, the small hole makes a jet and the 
air is drawn in through the ends of the 


tee, and a blue-white flame is formed. A 
long pit lined with bricks keeps the 
flame on the heater, and many months 
of service may be expected. 


HOW TO— 


Rig Connectors 


Various types of connectors have been 
devised for tail-pumping fluid by means 
of a take-off from the under side of the 
walking beam of a pumping well. One 
operator found that excellent use could 
be made of a short length of pipe fitted 
at top and bottom with flexible links, 
the latter made of salvaged sections of 
heavy rotary chain. The upper link is 








welded to the beam and the lower one 
welded to the pump rod as shown. 

Flexibility of the links permits the 
unit to be operated without tendency 
to “cramp” the connector link on the 
bottom of the stroke. If the unit has 
to be disconnected for well pulling or 
servicing of the tail pump, it is neces- 
sary only to drive out the pin in one 
of the links, Such an installation can 
be fitted to any type of walking beam 
without need for special tools or ma- 
terials. 


Production Section * 185 




















MM 


SAND PUMPS 


Standard Clean-out 
Tool for 25 Years 


Check any oil field in 
the world where sedi- 
ment or sand is met with 
and you'll find Miller 
Sand Pumps and Bailers 
are standard . . . leader- 
ship earned and held by 
continuous improvements 
during 25 years of service! 


The Miller Sand Pump 
is made in Regular and 
Heavy Duty types in sizes 
listed below. Lug type 
Chisel, Sand and Bailer 
Bottoms are easily inter- 
changed. 


Threaded Chisel and 
Sand Bottoms can be sup- 
plied, to permit larger 
pieces of sediment to 
pass, and pump to be 
dumped without remov- 
ing bottoms. Tool Pin 
bail allows tools and sand 
pump to be run on same 
wire line when desired. 


Write for new descrip- 
tive price list on Miller 
Sand Pumps and Bailers. 
See Composite Catalogue 
page 2666 for details. 


SAND PUMP AND 
BAILER SIZES: 


Outside 
Diameter 








Lengths 
20 feet 
25 “a 
30 ae 


Special Sizes 
and Lengths 
to Order! 


EXPORT OFFICE 
30 Reckefeller Plaza 
New York 20, New York 


MILLER 


SAND PUMP CO. 


1324: 3,29 ° Box 4516 
OKLAHOMA CITY 9, OKLAHOMA 
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How to—Build Rod Line Pump Jack 


A simplified method of constructing 
a one-to-one ratio rod stroke pumping 
jack and a rod line multiplier is shown. 
The pumping jack is an A-frame struc- 
ture which supports a large wheel over 
the bridle The 
which the of 
a piece of channel 


which rod line rests. 


wheel changes direction 
pull is made from 
iron that has been formed into a circle 
about three feet in diameter. Since the 
well is a shallow one, the load that must 
be lifted is relatively light and only four 
spokes were necessary. 


two-inch pipe 


These spokes terminated on an axle 
which was supported at either end upon 
roller bearing blocks. These blocks in 
turn rested upon a flat pedestal at the 
apex of the A-frame support. Founda 
tion for the A-frame consisted of heavy 
timber placed directly upon the ground 
adjacent to the stuffing box. 

The bridle supported the rod string 
by the polish rod grip, and terminated 
several feet beyond the rotating wheel 
where a swivel it to 
the rod line. Instead of multiplying the 
pump stroke, the rod line was connected 
to the swing arm of a shop-made rod 


line multiplier in such a manner that the 


joint, connected 


stroke was actually decreased. 
The swing arm was supported from 


How 10—Make Tub 


A type of acetylene hose storage 
which welders have found to be con- 
venient and with certain advantages 


over other types, is illustrated. A cir- 
cular tub made of light sheet metal is 
welded to the steel bed of the welding 
truck, Measuring approximately 30 
inches in diameter by 12 inches high, 
the tub has ample capacity to hold the 
extraordinarily long hose frequently used 
in field welding work. A piece of round 
steel bar is welded to the upper edge of 
the container to stiffen that edge and 
eliminate possibility of cutting the hose. 

Connection with the oxygen and 
acetylene bottles is made through a 
small opening cut in the bottom, back 
side of the tub. Designed to fit into the 
swiftly moving operations associated 
with field construction and maintenance 
work, the tub is preferred by the welders 
because the torch can be picked up and 
and the hose 


’ 


taken away “on the run,’ 
will come out of the tub without kink- 








a cross bar which rested on two vertical 


pipe supports mounted in concrete 
foundations. The pull rods were attached 
to the swing arm just below the pump- 
jack the 


desired reduction in pump stroke. This 


ing connection to provide 
unit was simple to make and is sturdy 
enough to perform the job. Little mainte- 
nance is required, and it is light enough 
to be moved away from the stuffing box 


to make way for a pulling unit. 


ing or snagging. Hose is easily 
quickly coiled in the tub when opera- 
tions shift to a new location. 


and 
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M‘EVOY 


! bn ge Protectors 


a prevent corrosion of ring gaskets 
— and studs between flanges... 








pump- 
le the 
». This 
sturdy 


nainte- 






McEvoy Flange Protectors eliminate corrosion of 
studs and ring gaskets from external causes such as 
salt water spray, hydrogen sulfide gas or similar 
corrosive gases or sprays. 

Easy to install, the protectors are slipped around 
the flanges and tightened in place. Grease is then 
injected into the area between the flanges through 
Alemite fittings, and gaskets on the inside of the 
protectors prevent loss of grease. 

McEvoy Flange Protectors are simple, reliable and 
low in cost. They pay for themselves many times over 
when installed on trees subject to external corrosive 
agents. Write for full details. 

McEvoy Flange Protectors are made to fit any API 
flange series and size. 


-nough 


1g box 


For greater safety and 

lower replacement costs 

on corrosive wells McEvoy Flange Protectors are fully covered by patents 
. and are manufactured by McEvoy — exclusively. 











6 
Seen, McEVOY All-Stainless CHRISTMAS TREES and VALVES 


€ 


Sold through all leading supply stores. 


CIATIONNY 
~ WELL oY 
7, was 7 


CERTIFIED 





COMPANY 











TEXAS AND MILBY ST. ° P.O. BOX 3127 » HOUSTON 1, TEXAS 
Export Representative: E. F. Gahan, Inc., Room 1223, 500 Fifth Avenue, New York, N. Y. 
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00 enP LANC How to—Lock Air Clutch Controls 


On some well pulling units the ar- 
rangement of air clutch control levers 
is such that there is a possibility that 
the well puller might inadvertantly grasp 
the drawworks clutch lever when he 
meant to operate the sand line clutch 
control, or vice versa. Such an error, at 
a critical moment in the pulling opera- 
tions, conceivably might result in a 
serious accident or injury to personnel. 
For general precision weighing One well puller, in attempting to elimi- 
of heavy loads. 100 milligram nate the occurrence of such an incident, 
sensitivity with 30 pound load. fabricated a small sliding lock arrange- 
Suitable for specific gravity ment that allows only one or the other 
determinations with pressure of the levers to be operated at one time. 
yicnometers.- Equipped with The flat sliding lever has a notch in each 
end that will engage either lever. When 
one lever is in use, the other is locked 
in neutral position. A short stub of 
round steel bar welded at a 45-degree 


COLEMAN angle to the sliding member, provides an 
easily grasped handle with which the vides to the well pulling crew and equip- 
INSTRUMENT lever can be shifted quickly. ment is ample reason to install one like 
i it The device is simple to construct, and it, or constructed on the same principle, 
116 SOUTH 1ROOST eat cits OKLAHOMA the added element of safety that it pro- on all types of pulling units. 
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PUMPING 


PROBLEM? 


Dependable service— 
day after day ... for 
every pumping job in 
the oil fields . , . actually 
at lower cost! Designed and en- 
gineered to give you continuous 
heavy-duty performance—with 
“fuel-miser” economy and 
“zero” maintenance, That's the 
52-year record of Carter Hum- 
dinger pumps. 
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CRALL Spiral Paraffin Scrapers 
fit any sucker rod. They are NOT 





rH 
eS 
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welded to the rod (see illustrations (165, section showing “U” 
‘ 4 . . band being die-formed 
at right), but Stay firmly IM POSi- around rod to scraper blades. 


— <a | 





tion to keep tubing free from 
paraffin. CRALL Spiral Paraffin 


Scrapers are made to fit 2” and 





2” tubing, and can be attached 








BUYERS’ GUIDE | Oraer from your 
Get your free copy today—24 pages—com- Supply Store . 
plete information and engineering data on or Write or to your sucker rods at our fabri- 
our complete HUMDINGER line—Gasoline Wire Us for Consthtatlin themien head 





cating plants. The original in- eld under geessure around 
rod while ends of band are 


stallation is the ONLY cost. shrink-grip attached to i 
scraper blade. 


and Electric driven—sizes from 11/2’ to 8” 
—capacities from 4'4.M to 125M GPH full descriptive 
Call, write or wire our Midwest Sri: 210 literature. 

No. Main St. , Tulsa, Okla., or direct to our 
pela office, 202 Atlantic $t., Hackensack, 


RALPH B. CARTER COMPANY raat ied SPECIALTY Lo. Manufacturing and Fabricating Plants 
HACKENSACK, N. J. P.O. BOX 1640, PAMPA, TEXAS 





at Pampa and Sundown, Texas 
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A BRAND WITH A MEANING... 















The identifying brand symbols on each Jones sucker rod serve a 


Jones brand. It stands for the leadership of more than half a century. 
down through well-studies and research and includes practically 


in petroleum production as a mark of quality in sucker rods. 





THE S. M. JONES COMPANY 
( Subsidiary of Buffalo Bolt Company ) 

General Office and Factory: TOLEDO, OHIO 

Sales Office: Kennedy Building, Tulsa, Okla. 


Export Sales Office: Buffalo International Corp. 
50 Church Street, N. Y.C. 


' 


f 
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It symbolizes a long list of “firsts” from the first all-metal sucker rod 


definite purpose, To the operator who keeps rod records, they are especially 
useful. In selecting the right rods to run in a particular well, they are 
no less important. But, there is a far more important meaning to the 


every major advance in rods and their use. It is instantly recognized by those 
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HOW TO— 
Service Vent Lines 


The vent line is an important part of 
every tank battery and probably the 
part that receives the least attention. 
One company makes it easy for the 


lightning flame arrestor by providing a 
crow’s nest and steps up the vent line 
riser. Once a the 
instructed to remove the hood over the 
that it is working 


month pumper is 


pop valve and see 
properly. 
The steps are made by welding short 


pieces of sucker rod material to the side 





pumper to service the relief valve and 
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TUBING ANCHOR 


PAGE 
TYPE meee 
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of the 


SMOOTH OUT YOUR 


TUBING TROUBLES 
with this 


PAGE TYPE “Cc” 
TUBING ANCHOR... 


It’s designed for parallel strings! 


The Page Type “C’”’ Tubing Anchor is designed 
specifically to anchor parallel strings in “Free Pump” 
installations. Its advantages to operators are many. The 
Page Type ‘‘C” Anchor assures a fast tubing run-in 
without danger of accidentally setting slips, eliminates 
the human element of top-hole manipulation in setting 
and saves valuable time in landing tubing strings. The 
Page Type “'C” relieves tubing of fluid and working 
pressure loads and increases the factor of safety in long 
tubing strings. It enables running longer strings of 
second grade tubing because the Type “‘C’”’ supports the 
tubing and holds it in tension, free of ‘“‘working’’ loads. 


SIMPLE OPERATION 


The Page Type ‘‘C’’ Tubing Anchor sets 
hydraulically on fluid pressure differential. The hydro- 
static head of oil in the power string together with the 
“free pump” surface operating pressure, forces a series 
of small pistons against v-cut slip segments that grip 
securely against the casing. Holding power of the slips 
far exceeds fluid head and operating pressure loads. 
Release and removal from well requires only drainage 
of tubing. Tool can be run-in either end up. 


SIMPLE CONSTRUCTION 


Anchor Body made from a solid billet of steel 
. working force consists of two v-cut slips and six 
pressure-sealed pistons . . . all parts 
replaceable and interchangeable. 


WRITE now for details or see... 


Mid-Continent Distributors 
D+B Division—Emsco Derrick 
& Equipment Co., 
Garland, Texas 
The Continental Supply Company 
Dallas, Texas 


vent line on each side. The crow’s 








nest is made from a semicircular piece 
of boiler plate and additional sucker 
rod material is used to make the guard 





rail. 


HOW TO— | 


Offset Valve Stem 


If it becomes 
necessary to instal! 





a plug valve in a 
pipe line whic! 
parallels 
immediately 
it, the plug 
can be set into the 
up side down 
the 
positioned 


another 
below 


valve 








line 
with 
square 


wrench 


underside. 
Since the bottom 
line is in a position 
to adversely affect 
the operation of the 
valve with an ordi- 


on the 


eee ee a ae ¢ 
oe ee 


nary long extension 
valve handle, the 
difficulty can be 
overcome easily 
a similar ex- 





with 
tension handle, but 
with a U- 
bend at the point 
where the long rod 
would strike the 
lower pipe line. 
The extension 

tached to the plug valve wrench square | 
with a box fitting, using a set screw to} 
permanently. Two parallel} 


sharp 








valve handle 1s at-] 


retain it 
arms, one on each side 
shaped to weld the extension handle to | 
these arms so the lubricant screw cat | 
be repacked when inserting a stick of | 
compound. Near the lower handle of the : 
extension valve stem is a strap attached] 
to the pipe line supporting post so the] 
valve can be operated easier and tc 

prevent the handle from swinging free 


1 the box, are | 
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STOCK SIZES WORTHINGTON HEAVY DUTY “QD” SHEAVES WITH MAXIMUM BORES INDICATED 
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N.S. DENOTES NON-STOCK SIZE 





to deliver your sheave immediately 





As long as it takes our distributor's ket. With 853 sizes in “A”, “B”, — For Balanced Drive Performance 
shipment to get there is as long as it “C” and “D” section, 12 to 600 ~— Specify Worthington Multi-V- 
takes—in most cases—to get ex- hp, you can fill almost any rpm Drives, with OD Sheaves and 
actly the sheave you need into requirement with a stock sheave. Worthington-Goodyear EC Cord 
your hands. Your Worthington Also: 332 listed stock sizes of EC V-belts. (Goodyear EC Cord or 
distributor has practically any Cord V-belts. Steel Cable V-belts are used exclu- 
stock size you'd ever call for—if he So, when you need sheaves, call sively in Worthington Multi-V- 
hasn’t, one of the Worthington your local oil-field dealer. Drives.) 


warehouses will get it to him in 
24 hours or less. 


Check your sheave requirements. “Sigh 0 rea T a 4 
te 


With more sheaves listed as “‘stock 


NGTON 





sizes” and more sizes in stock than ——— ee) Ee 

any other distributor, your Worth- FF h ARR —S 

seen. dintednntne: sign he. aie te —ZZLLLUD AON SSS 

1 you the cost of a_ special WORTHINGTON PUMP AND MACHINERY CORPORATION 
—" MULTI-V-DRIVE SALES DIVISION 


Top-ranking distributors in the 
oil fields handle Worthington QD 
Sheaves and Worthington-Good- 
year V-belts. They are backed by 
Worthington warehouses whose 
stocks duplicate the factory stock 


Buffalo, New York— General Offices: Harrison, New Jersey 











POWER TRANSMISSION: sheaves, V-belts, variable speed drives 


at Buffalo—more sizes stocked pups: contrifegel, power, retary, steam 
than any other sheave on the mar- AIR COMPRESSORS: water-cooled, air-cooled 


October, 1949 » WORLD OIL Production Section » 19] 




































Hercules Type 
“SOS and 
“SO” Tubing 
Heads were de- 
signed to meet 
all requirements 
of present - day 
operations; 


upon the opinions and suggestions of rousta- 
bouts, drillers, pumpers, engineers and other 
field men, as to what design and important 
features should be included in an ideal Strip- 
per Tubing Head. 


When you need Tubing Heads, order those 
that assure you improved performance and 
economy—Order Hercules “SOS” or “SO” 
Tubing Heads. 


Write for Bulletin No. 229-SOS 
SOLD AT ALL SUPPLY 







STORES 
California Representative: 
L. T. (Ted) WALTIMIRE | 


Ph. 4-4169 P. O. Box 1612 
BAKERSFIELD, CALIF. 


TOOk COMPANY 
Manufacturers of 
Oil Field Equipment 


General Office 
17th and Phoenix 


vate) 
Address 






and Plant 





Oklahoma 


Tulsa 1, 


HERTOCO 
Telephone 3-1186 


P. O. Box 


Cable 
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How to—Reverse Pull Rod Direction 


During the declin- 
ing stages of a pump- 
ing field or lease, 
some wells must be 
abandoned due to 
water encroachment, 
or other reasons, In 
the case where a cen- 
tral pumping unit 
has been installed, 
and the pumping 
wells have been bal- 
anced according to 
their location and 
load, these abandon- 
ments bring about a 
problem re-bal- 
ancing the load 
the central pumping 
unit. 

Illustrated is a central pumping unit 
furnishing power to pump several wells 
on one lease. The photograph was taken 
from that side of the lease where wells 
had to be abandoned many years after 
the pumping unit was installed. In or- 
der that the entire unit, which was set 
in concrete, would not have to be moved 
to a more centrally located point, the 
operator constructed this unique 180- 
degree rod pull swing. 

The reverse swing was made from 
four-inch pipe reinforced with salvaged 
of four- 


of 
on 


rod lines. A vertical section 


inch pipe was set in a concrete founda- 


How to—Construct 


Here is a simple idea for supporting 
pull rods powered from a central pump 
ing unit. This “poor boy” rod support 
permits the pull rod to swing in two 
directions; in line with the direction of 
pull, and to a smaller extent, at right 
angles to the line of pull. 

The support is made by driving a 
salvaged piece of 2'%4-inch flow line into 
the ground at an angle of approximately 
70 degrees with the horizontal. Top of 
the pipe is at a convenient height, about 
four feet above ground. A piece of 
sucker or pull rod is cut to a length 
which will support the moving rod at 
the ground. It 
is bent in 
end so that one end hooks into the open 
end of the pipe support. The horizontal 
pull rod rests in the hook provided at 


distance above 


directions at 


desired 


reverse either 


the other end. 





tion and supported with a guy wire 
anchored in the foreground. A five-inch 
piece of casing served as a_ bearing 
which fitted over the vertical pipe. This 
bearing was welded to the cross arm 
and into the rod supporting device. 
Solts through each end of the cross 


arm connect to eyes in the pull rods 
to transfer the direction of pull so that 
wells on the opposite side of the central 
pumping unit could be pumped and the 
load on the pumping unit could be bal- 
anced. Simple in design, this 180-degree 
swing requires only an occasional oiling 
to keep it in operation. 


Rod Line Support 
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Skid-mounted, portable booster pump. This diesel power plant delivers 260 continuous horsepower at 900 revolutions per minute shaft speed and is 
mounted on a skid-type structural steel base with a four-stage centrifugal pump. Drive from engine to pump is through a speed increaser at 3000 


revolutions per minute. 


By FRED B. CRANDALL 


Products Pipe Line Department, Phillips Petroleum Company 


_s E St. Louis-Chicago section of 
Phillips Petroleum Company’s eight-inch 
products pipe line was first placed in 
operation in 1939. At that time it was 
felt that adequate provisions for future 
expansion of the system had been incor- 
porated in the design. The line had four 
pump stations about 65 miles apart and 
each equipped with two centrifugal 
300-horse- 


power gas engines, burning butane fuel. 


pumps in series driven by 


In addition to providing for added 
pumping units at each station, connec- 
tions were provided for addition of units 
at four future station sites. 

In the last ten years there have been 
many major changes in thought about 
pipe line design. Small engines, closely 
spaced stations, and small pipe were 
once accepted as a standard pumping 
arrangement. However, the trend in all 
new construction has been to large en- 
gines, large pipe, and wide station spac- 
ing. By the time Phillips needed to in- 
Crease the capacity of the St. Louis- 
Chicago section, the closely spaced sta- 
tions and numerous small units were 
1949 » WORLD OIL 


October 


already proving to be something less 
than desirable because of the operating 
cost. However, increased capacity was 
desired immediately and at the most 
reasonable investment outlay. 


Temporary Booster 

Obviously, obtaining the capacity in- 
crease by looping of the line was desir- 
able rather than by adding stations, but 
pipe was scarce and unobtainable at mill 
prices in the size and quantity needed. 
Therefore, some type of temporary 
booster station became more attractive. 
This would carry the overload until such 
time as product movements slackened or 
pipe became more available. Since slack- 
ened demand seemed quite improbable 
and a fully eased pipe situation seemed 
years away, serious consideration was 
given to the temporary booster idea. 
There were various fittings already in- 
stalled at the future station sites to 
permit easy connection of new units to 
the line. The property at the sites was 
leased. With these 
points in mind, the study began. 


already owned or 


Any desirable booster unit should be 
usable at a later date when the looping 
program would be completed. It should 
be portable enough to allow transport- 
ing from one location to another with- 
out major disassembly. A unit of this 
type could be used at any point on the 
system to replace units down for repairs 
for any length of time, or it might be 
used to provide a temporary station 
should a main-line station be lost due 
to fire, windstorm, or other cause. 

Electric units were not considered 
since power was not readily available at 
the proposed station sites, nor could it 
be expected to be readily available at 
any site where the pumps might be 
needed at some future date. 

Gas engines could have been used with 
butane fuel, but natural gas was not 
readily available at the proposed station 
sites. Butane fuel would require pressure 
storage which would be both bulky and 
heavy in weight. The first cost of this 
storage would be high, and the arrange- 
ments for supplying the fuel would be 
difficult. Butane movements through the 
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line, particularly in the summer, were 
so irregular that considerable storage 
would be required. Local delivery by 
tank wagon was not available. 

Thus, the fuel supply more or less 
decided the type engine to be used. 
Diesel fuel could be stored in small, 
light, portable tanks. Local delivery by 
tank wagon was available at any loca- 
tion on short notice. Therefore, first con- 
sideration was given to the diesel engine 
as a prime mover for these temporary 
stations. 

The final design called for a single 
steel skid with engine, gear, and pump 
mounted thereon. As a matter of econ- 
omy the standard gears and pumps as 
used on units at the regular stations 
were used on the portable units since 
these were already available in company 
stocks. The engine selected was a twin 
six-cylinder, two-stroke cycle high-speed 
diesel delivering a total of 260 horse- 
power (continuous) at 900 revolutions 
per minute of the single stub shaft 
through a built-in gear box. The twin 
engines turned at 1600 rpm. This unit 
was small and light with a fan and 
radiator water-cooling system. It 
mounted at one end of the skid with a 
floating shaft between it and the gear 
to allow for a firewall should the unit 
be enclosed in a building. 


was 


Three of these units were built. When 
assembled and the skids, 
they were transported to the station sites 
by truck. The weather in the Illinois 
area is somewhat severe in winter. To 
protect the units the construction of 
temporary buildings was authorized 
These buildings were semi-portable and 
steel with a firewall separating the en- 
gine room from the pump room. While 


mounted on 








FRED B. CRANDALL entered 
Iowa State College in 1940 to 
study engineering. In 1942 he 
enlisted in the army, was later 
commissioned, and served as a 
first lieutenant with an armored 
artillery battalion in Germany. 
He returned to Iowa State on 
being relieved from active duty 
in 1946, and received a BS. de- 
gree in Mechanical Engineering 
in 1947. In January, 1948, he 
joined the Products Pipe Line 
Department of Phillips Petro- 


leum Company as an engineer. 











moved, and reassembled with ease, they 
required foundations and were in that 
sense semi-permanent. The plan included 
a small office in the building proper and 
provided some work space in the engine 


room. 
Units as described above have been 
installed at Marine Station, Saybrook 


Station, and Whitaker Station, all on the 
St. Louis-Chicago line in Illinois. In ad- 
dition an electric unit was installed at 
Taylorville Station with 250 horsepower 
at 3550 rpm. These four temporary sta- 


tions have increased the maximum daily 




















the buildings could be disassembled, 
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Line Section 


rate from 25,600 to 30,000 barrels per 
day with no addition of pipe or increase 
in maximum operating pressures. 

One of the outstanding features of 
these portable units is the ability of the 
pump to be adapted to use on any sec- 
tion of the Products Pipe Line System. 
On the Borger, Texas, to Paola, Kansas, 
section of the line the maximum sus- 
tained pumping rate is about 50,000 bar- 
rels per day, with individual days as 
high as 54,000 barrels per day. In Illinois 
the rates are more in the vicinity of 
25,000 to 30,000 barrels per day. The 
pumping units are capable of operating 
satisfactorily on either end of the line 
by the simple expedient of “splitting 
stages” for handling the larger quanti- 
ties. This consists of making two-stage 
pumps in parallel out of a single four- 
stage pump. Of course, with the same 
horsepower available in each case, the 
increase in quantity handled brings a 
corresponding decrease in the feet of 
head put up by the pump. 

Since the pump is so easily changed 
from low capacity-high head to high 
capacity-low head, it is ready for use 
wherever needed regardless of the varia- 
tion of pipe line rates due to location. 
By the proper choice of impellers it was 
possible to load the 260 horsepower en- 
gines at the rate for the Illinois line and, 
with the same impellers splitting stages, 
the engine would be loaded at the rate 
on the Borger-Paola end of the line. 

The 
the Illinois section will eventually be 
available for use at any point on the 
system. By using the four-stage pump 
and converting to “split-stage” operation 


pumping units now installed on 


where necessary, the units will be useful 
and be installed in a 


of time at any location. 


anywhere may 


minimum 
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Phillips Petroleum Company's products pipe line 
system, Illinois Section. 
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ONLY wW.K.M. Valves have a 
| round, full opening passage 
with the same I. D. as the pipe. 
This design eliminates 

turbulence and permits free passage 


of scrapers. 


ONLY W.K.M. Valves seal off 
completely on both sides 


every time. 
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It is significant that 

most of the World’s big 
pipelines are tied together 
with W.K.M. Valves. | 

The superior performance that led to 
their use on these jobs will lead 

you to specify them for your next job 
when you investigate their exclusive 


design and operating advantages. 


W.-K-+4 Company, Inc. 


HOUSTON, TEXAS, U.S.A 
LOS ANGELES 











This teol, adaptable to numerous pipe sizes, enables welder’s 
assistant to align pipe ends quickly and accurately while making 


initial tack welds or stringer. 


Se devices and techniques 
have been devised by pipe-liners to facili- 
tate and speed up aligning and holding 
of the pipe ends while the welder makes 
his initial tack welds or stringer bead. 
Such tools are particularly useful on 
the many small lease jobs and short 
pipe lines where small diameter pipe is 
being laid and where the line is being 
laid through very rough terrain travers- 
able only with very light equipment. 

A handy alignment tool that has been 
growing in popularity among pipe line 
crews, one that is easily built in the 
welding shop, consists principally of a 
five-foot length of one-inch pipe, one 
end of which is twisted in such a way 
that it will wrap in figure S fashion 
around slightly more than half the cir- 
cumference of the pipe being handled. 
Two short  half-sections or saddles of 
pipe, of a diameter equal to that of the 
pipe line, are positioned so their open 
sides will face each other, and then are 
welded to the handle in the manner 
shown in the accompanying photograph. 

As can be seen by the position of the 
tool, the two shoes are mounted so that 
they are in alignment with the axis of 
the handle, the latter, in turn, being 
parallel to the axis of the line. The rear, 
upper shoe placed upon the fixed, or 
already-welded joint, serves as a ful- 
crum for the tool when the end of the 
free joint is being lifted up into align- 
ment for welding. The forward, or lower 
shoe is positioned so that the weld falls 
in approximately the center of the sup- 
port. Each shoe is about six inches long, 
and ordinarily can be made of a piece 
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By GILBERT M. WILSON 


Pacific Coast District Editor 


of pipe of the same diameter as that 
being laid, if flattened out slightly so 
that its inside diameter will conform 
closely the outside diameter of the pipe 
line. The lower shoe is kept particularly 
clean and free of dents so that when 
the free end of the pipe is lifted, it will 
be in perfect alignment, vertically as 
well as horizontally, with the end of 
the fixed joint. 


Chain Tiedown 


A short length of light chain, one end 
of which is welded to the pipe handle 
near the upper end of the device, is used 
to advantage by the man operating the 
tool. With the two ends of the pipe 
aligned for welding, the helper can bear 
down on the handle, loop the chain 
under the pipe, and hook a link over a 
round steel stub welded to the side of 
the handle. He then is freed of further 
holding of the pipe ends together and is 
able to go about other duties while the 
welder makes the initial welds. The 
welder, likewise, is assisted by knowing 
that the device is anchored firmly and 
that there will be no danger of the pipe 
ends shifting while he is working. The 
tool is removed when the joint is 
securely tacked, enabling the welder to 
continue on around the under side of 
the pipe with his stringer and _ final 
beads. 

The tool can be made to any length or 
size desired, but the size of the one 
pictured, with over-all length of between 
four and five feet, has been found to 
have about the right dimensions for 
average pipe line jobs. The shoes can 





be made of any size pipe, depending 
upon the diameter or type of line being 
laid. Generally speaking, however, the 
tool is best suited for pipe diameters of 
from two inches up to perhaps six or 
seven inches, sizes beyond that becom- 
ing a bit heavy for the average man to 
handle in this manner. 
The device is easily 
requires little material for its construc- 
tion. Most difficult part of the fabri- 
cating job is the heating and bending of 
the lower end of the one-inch pipe 
handle. After the pipe is bent to the 
required shape, however, it is relatively 
easy to align and attach the two shoes. 
The most accurate and easiest method 
for attaching the shoes consists of 
clamping them to a joint of the size 
and type pipe which is to be laid, and 
spacing them in accordance with the 
leverage that will be required to enable 
a man to lift the particular size of pipe. 
Following this, the curved or twisted 
end of the handle is positioned on the 
shoes and welded to them, care being 
taken that the several parts remain in 
perfect alignment after the welded parts 
have cooled. If it is apparent that such 
a tool will be used on many sizes of 
pipe and for many jobs, it is recom- 
mended that a small jig be fabricated 
with which the welder can more quickly 
make the complicated twists in the 
handle. Several tools thus could be 
turned out in a very little more time 
than it takes to make one, and shoes 
could be cut and welded to the handles 


made and 


only as needed and as pipe line sizes on 


particular jobs became known. 


WORLD OIL « October, 1949 








te a a a | a a a 


oe =" Ww rey 


Ca 
Wi 


th 
pl. 
ca 
un 
of 
dit 
fer 
cu 
ac 


we 








‘nding 
being 
, the 
ers of 
six or 
ecom- 
lan to 


r 


and 
struc- 
fabri- 
ing of 
pipe 
o the 
tively 
shoes 
iethod 
ts. of 
e size 
1, and 
h the 
-nable 
* pipe 
visted 
yn the 
being 
ain in 
parts 
such 
res of 
ecom- 
icated 
nickly 
1 the 
id be 
time 


shoes | 
indles | 


res on 


1949 








Kadar 


In Pipe Line Surveying 


A NEW system of aerial surveying 
with a camera working on the radar 
principle now permits preliminary sur- 
yeys of proposed pipe lines to be com- 
pleted in a fraction of the time formerly 
required to do this work. 

Midwest Aerial Surveys of Tulsa has 
successfully completed tests of a radar 
camera which not only provides a con- 
tinuous picture of the right-of-way but 
also gives elevations at any point along 
the line. Using two keyed films, this 
camera photographs the ground by 
passing one film over an extremely 
narrow slot at a speed to coincide with 
the speed of the plane. The other film 
is used to photograph a highly sensitive 
barometric altimeter and the radar in- 
strument which records the plane’s 
height above Terrain (Figure 1). Sub- 
tracting the latter reading from the 
former gives the altitude above sea level 
at that point. 

Original development of this survey- 
ing system started approximately 18 
months ago when Jack  Beindorf, 
cameraman and pipe line patrol pilot, 
designed the first successful completely 
gyroscopically controlled continuous 
strip camera. Finding the market for 
the use of this camera was limited, 
Beindorf teamed up with Charles E. 
Bush, Jr.. who was working on the 
idea of using radar with ordinary high 
altitude aerial photography. Experimen- 
tation quickly proved that neither in- 
strument operated satisfactorily at high 
altitudes but either operated at maximum 
efficiency at approximately 3000 feet. 

Pat Combs, of Combs Flying Service, 
joined the enterprise, lending his plane 
to further developments. 

Designing and building the present 
camera required three months of tedious 
work, as every part down to the smallest 
gear had to be hand made. Meanwhile, 
the radar equipment was mounted in the 
plane and calibrated for accuracy. This 
calibration proved to be a real headache 
until it was discovered that the dial face 
of each individual instrument was 
different. Readings were taken each 25 
feet from 100 to 400 feet to provide a 
curve which would give the required 
accuracy. 

Pipe lines with established profiles 
were selected for the tests in order to 
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Figure 1. Barometric altimeter (left) and radar instrument recording height above sea level and 
above terrain, Continuous photograph of pipe line appears at right with instrument readings directly 
opposite. Line drawn from center of dials to center of photograph locates elevations. 


check the accuracy of the instruments 
against the ground surveys. Surprisingly 
accurate results were obtained from the 
start of the tests. The average error 
was less than eight feet with an occa- 
sional erratic error which was found to 
be caused by a slight de-tuning of the 
radar, which was eliminated by re-cali- 
bration. 

At the conclusion of the tests an 
aerial survey company was formed to 
provide the service, which will include 


high altitude pictures for right-of-way 
location as well as the low altitude con- 
tinuous picture of the actual right-of- 
way made with the radar camera. The 
service will deliver a photo-mosaic at a 
scale of 1:20,000 showing a three-mile 
wide strip, a set of stereoscopic prints 
of the line, and a continuous photograph 
of the right-of-way keyed to photo- 
graphs of the instruments. Available, 
too, will be a film positive which may be 
projected on a screen. 
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The fast-moving, slick-working Bucyrus-Erie %%-yd. The 22-B’s speedy operating cycle and smooth 
22-B excavator can play a decisive role in speed- positive control mean quick handling of these and 
ing up your pipe-line spread. It travels up and other jobs that can hold up the progress of the 
down the right-of-way, whipping trouble spots spread. Its mobility and sure-footed stability let 


it travel about with time- 












before they can slow down the pace. This versa- 


tile machine quickly cleans out cave-ins, digs bell saving ease. Its simple 


holes, excavates road-approach trench, cuts durable construction means 


under-water trench, lifts and places real dependability and low 


stationary machinery. | maintenance. It is quickly 
convertible for use as 


clamshell, crane, shovel, 





dragline, or dragshovel. 


Bo 
See your Bucyrus-Erie 
distributor for full de- 
tails on how you can 
speed up your pipe- 
» line operations with 


ee 
ait 


7 a 22-B! 





SOUTH MILWAUKEE, 
WISCONSIN 


BUCYRUS-ER 


Se 


172&49 
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FIGURE 1. An installation of pressurized plug valves at a gas metering station, where adoption of the new automatic lubrication would reduce the 
number of trips required for re-lubrication, netting appreciable savings in man-hours and maintaining contacting surfaces in better condition. 


es cements of a grease-type 
lubricant for pressurized plug valves in 
which has been engineered the ability 
to absorb energy during compression, 
and to utilize this stored energy for a 
gradual, continued feeding of the lubri- 
cant from the central storage space to 
the sliding surfaces, offers a solution of 


the lubrication problem or at least a 
marked reduction in the cost of such 
service. 


The reservoir within a plug valve, al- 
though containing sufficient lubricant for 
extended service of the unit, is not 
normally available unless pressure is ap- 
plied to the store to force it through the 
passages in the valve design which carry 
the lubricant to the 
Once the 


contacting 
normal 


areas. 
pressure, on grease, 
is dropped by the feeding of a small 
quantity to the bearing surfaces, the body 
of material in the reservoir is inert, and 
must be repressured through the lubri- 
cant screw. With more than five million 
plug valves of the pressure-lubricated 
type in service, users may now be able 
to reduce servicing and maintenance 


costs by millions of dollars over the 


next few years. The secret is in a ener- 
October 
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DEVELOPMENT OF A lubricant which 
may be energized under compres- 
sion, and thus will feed into the 
valve for many operations without 
repressuring, offers promise of vast 
savings in maintenance and supervi- 
sion of the millions of such valves, 
many of which are in remote loca- 
tions, and involve much time under 
present frequent lubrication sched- 
ules. 











gizable lubricant which provides fully 
automatic action in maintaining continu- 
ous lubrication to insure instant sealing 
of leaks. 

No lubricant heretofore known has the 
for storing within itself 
used in 


characteristics 
energy to be distributing its 
lubricating qualities throughout a valve 
system over a prolonged period of time. 
This new, compressible lubricant, chris- 
tened Hypermatic, allows automatic lu- 
brication to be established in pressurized 
plug valves. 


Lubrication costs of pressurized valves 
may be cut from 20 to 90 percent and 
valves will be maintained at a higher 
peak of efficiency when Hypermatic is 
used, according to George F. Scherer, 
director of research of the Nordstrom 
Valve Division, Rockwell Manufacturing 
Company, creator of this lubricant. For 
20 years, as chief research engineer in 
the Nordstrom laboratory, he dreamed 
of eventually compounding a substance 
that would make valve lubrication auto- 
matic. This would eliminate one frequent 
objection to lubricated valves—the neces- 
sity of frequent re-lubrication. 

Thousands of man-hours were in- 
vested in Nordstrom’s Oakland, Calif., 
laboratory in proving and disproving 
established lubrication theory and com- 
pounding specialized lubricants before 
the anticipated, self-sealing Hypermatic 
was born. 

Textbooks in physics and hydraulics 
state that, for all practical purposes, 
water and oil are incompressible within 
a confined space. Defying the very physi- 
cal laws based on this assumption, this 
lubricant may be actually compressed, 
thus creating an “energized” condition 
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which the manufacturer claims will auto- 
matically feed lubricant to seal seating 
surfaces and fill voids in event of a leak. 
This material retains the energy for an 
almost limitless number of valve turn- 
ings and may be re-energized when the 
pressure finally subsides by simply add- 
ing more of the same substance to refill 
the valve chambers or by turning the 
lubricating screw to re-create stored 
energy. 

Hypermatic was primarily perfected to 
provide automatic lubrication for pres- 
surized plug valves, but indications are 
that this new product may have appli- 
cations in other fields. To date, tests 
have been confined to valves, but later 
tests may reveal other uses. Field tests 
now being made on valves have been 
in progress for months and have proved 
the success of the energizable lubricant 
under most conditions in a temperature 
range up to 250° F. Applications to 
lines of higher temperature may become 
available after completion of further 
tests. 

Performance of Hypermatic in a closed 
reservoir may be compared to the action 
of a tank of compressed air which, by 
reason of its compression, has stored 
within itself sufficient energy to permit 
intermittent or continuous work to be 
done as the air is bled off into all types 


of mechanical devices such as paint 
spray guns, air motors, hoists, rivet guns, 
etc. Hypermatic, compressed to a simi- 
larly energized condition within a valve 
chamber, performs the work of renewing 
the lubricant sealing surfaces. 


Works “Like a Door Check” 


Another simple analogy is in the action 
of an automatic door check, in which 
sufficient energy is impounded within 
the check when the door is opened to 
close the door automatically when it is 
released. Compressing Hypermatic in 
the valve may be compared to opening 
the door, while the continuous valve 
lubrication is analogous to automatic 
door closing. 

Compared to a _ standard lubricant, 
which is incompressible and maintains 
pressure within the valve only for a 
short time, Hypermatic continues to 
exert pressure to fill lubrication voids 
until the confined pressure drops to a 
minimum of 50 pounds. The time during 
which the valve maintains 100 percent 
automatic lubrication without repressur- 
ization depends upon the number of 
valve closures and the amount of lubri- 
cant stored within the valve. Full auto- 
matic lubrication may be re-stored 
simply by adding more Hypermatic, 
either by insertion of the material in 





FIGURE 2 


NON-AUTOMATIC 


For simplification, the lubricant system of 
a pressurized plug valve can be compared to 
a closed spherical chamber with a “jacking 
screw” at the top. This screw on the sphere 
may be compared to the lubricant screw of 
the valve while the drain under the sphere 
acts in effect like consumption of lubricant 
within the valve. 


Assume this sphere holds exactly ten cubic 
inches and that ten lubricant sticks, each one 
cubic inch, are inserted. Since non-automatic 
lubricant is incompressible, the sphere can 
only hold ten cubic inches. Apply a screw and 
it is pressurized to, say, 350 pounds or more. 
Bleed even an infinitesimal amount of lubri- 
cant through the drain and pressure drops 
rapidly. Therefore, the lubricant will not 
“feed” or push forward until the top screw is 
again turned to repressurize the lubricant. 











FIGURE 3 


AUTOMATIC 


Assume this plug within a pressurized valve 
of the Nordstrom type also holds exactly ten 
cubic inches of lubricant and is filled with 
ten sticks of ve ae each one cubic inch. 
Being compressible, additional Hypermatic can 
be added, at least to a total of 15 cubic 
inches within a ten-cubic-inch storage space. 
Tightening down of the lubricant screw 
energizes the lubricant to any pressure, but 
for purpose of illustration, let’s build the 
pressure to 350 pounds. The pressure remains 
at 350 pounds until the valve plug is operated 
many times. As the lubricant is gradually 
consumed, the pressure will slowly drop but 
not abruptly, as is the case of non-compres- 
sible lubricant. The lubricant will continue to 
feed and fill any void or source of leakage 
within the valve as long as there is any pres- 
sure beyond 50 pounds. Turning of the screw 
re-energizes the lubricant. 





Diagrams illustrate the principle and application of non-automatic and automatic valve lubricant. 
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stick form or by a high-pressure greage 
gun. 

The self-acting Hypermatic is held 
in its energized condition between th, 
valve sealing surfaces and the ball che¢}, 
valve in the stem of the valve. Shoulg 
the valve be neglected over a long Periog 
of usage and the energy of the Hyper. 
matic lubricant become dissipated, this 
material simply reverts to the status of 
a non-automatic lubricant. 


No Capital Investment 


The usual concept of automatic lubri. 
cation conjures the use of some sort 0; 


mechanical contrivance which _ injects | 


lubricant from an external reservoir into 
the valve. This type of lubrication jp. 





jection not only requires a large capital | 


investment, but also is considered jm. 
practicable for most valve installations 

So a challenge was set: how coul 
automatic lubrication be achieved with. 
out mechanical 


contrivance operating 


outside the valve? Thinking inversely | 


it was decided that if a valve lubrican: 
itself could be self-energized, fully auto. 
matic lubrication might become a reality 
The seemingly impossible was achieved 
by creating a plastic lubricant with both 
compressible and expansible character. 
istics and combining dynamic properties 
to maintain an energized status. 

The manufacturer claims that the users 
of pressurized plug valves may derive 


three distinct advantages from Hyper | 


matic automatic lubrication: (1) De- 
crease the frequency of valve lubrica- 


tion; (2) keep the valves in a state of | 


100 percent lubrication; and (3) main- 
tain the valves 
without first stopping to re-lubricate the 


in operable condition 


valve. 
With more than 5 million lubricated 
valves of the Nordstrom type in service, 





the savings in man-hours over a ten-year | 
period assume fabulous estimates. Every | 


valve of anv design, whether gate, globe 


or plug, requires regular attention to | 


give best performance. For example, un- 
til now, the usual servicing of a Nord- 
strom valve consisted of inserting a few 
sticks of lubricant on a schedule con- 


sistent with the frequency of turning, | 


type of service, size of valve and line 
content. Assuming that the average valve 
of any type requires an average attention 
of say two hours per year to inspect. 
check, re-lubricate or service, 10 million 
man-hours are involved each year for 
5 million valves. Translating this to 
dollars over a period of ten years, there 
may be assumed an expenditure of $15 
million on valve servicing on a basis of 
$1.50 per hour. 

With the availability of an automatic 
lubricant, frequency of lubrication may 


‘be reduced to 1/10, 1/20, 1/50 or 1/1 


of previous time. Automatically lubri- 
cated valves should require less attet- 


WORLD OIL « 





October, 1949) 


tion 
of t 
tive 
of |i 
of | 
in t 

V 
lubr 
mai 
sure 
exp 
pect 
shot 


B 
stan 
its 
acti 
just 
The 
mat 
is it 
ing 
void 
surf 
the 
void 
forn 
fect 

+ 
to s 
pres 
cant 
phy: 
sure 
was 
self- 
is € 
num 

D 
volu 
the 
ard 
stan 
sure 
pern 
pow 
sprit 
sprit 
into 

It 
feed 
unde 
cant 
than 
both 
prop 
they 
vide 
spre 
the 
resis 
tinus 
ing 
pres 
sure 
insi¢ 
sure 
wou 


Oct 


LTease 


S held 
en the 
check 
Should 
Period 
Typer. 
d, this 
itus of 


lubri- 
Ort o! 
injects 
ir inte 
on in- 
Capital 
dim. 
ations 
coulr 

with- 
rating 
ersely 
ricant 
’ auto. 
eality 
hieved 
1 bot! 
racter- 
erties 


users | 
derive 
Lyper- 
) De- | 
brica- | 
ate of 
main- | 
dition | 
te the 


icated | 
TVvice 
1-year 
Even 
globe 
on to | 
e, un: | 
Nord- 
a few 
con- 
rning, 
1 line | 
valve 
-ntion 
spect, 
rillion 
ir for 
is to} 
there | 
+ $150 | 


sis of | 


matic | 
may 
1/100 | 
lubri- | 
atten- 


1949 October, 1949 » 


| 





tion, less inspection, and only a fraction 
of their previous servicing. A conserva- 
tive estimate of savings in man-hours 
of line service, if predicated on a saving 
of 50 percent, would total $75 million 
in ten years. 

Valves are expected to consume less 
lubricant because Hypermatic should 
maintain a better equilibrium of pres- 
sure, avoiding over-lubrication by in- 
experienced attendants. Valve life ex- 
pectancy may also be extended, which 


should reflect additional savings. 


Energized Feature 


Basically, Hypermatic is similar to 
standard, non-compressible materials in 
its lubricating properties and wetting 
action. It is available in stick or bulk, 
just as are standard valve lubricants. 
The main difference between this auto- 
matic lubricant and non-automatic types 
is its intrapowered action under work- 
ing conditions. Hypermatic flows into 
yoids and maintains an unbroken film 
surface. When it comes to rest, as when 
the valve turning is complete or any 
void is filled, it again assumes its plastic 
form with all lubricated surfaces 
fectly sealed. 


The performance could be duplicated 


per- 


to some extent with standard, non-com- 
pressible lubricant, provided the lubri- 
cant screw was turned or some other 
physical means was used to keep pres- 
the while the 


was being turned. Since Hypermatic is 


sure on lubricant valve 
self-energized, this complete lubrication 


is entirely automatic through a large 
number of valve closures. 

Due to its inherent nature, a greater 
volume of Hypermatic may be added to 
the valve storage reservoir than a stand- 
ard lubricant. Unlike the 
standard non-automatic lubricants, pres- 


reaction of 


sure within the valve is built up as Hy- 


permatic absorbs energy. It impounds 


power likened to billions of pentup 


springs compressed with power, each 
spring ready to push lubricant forward 
into any void that may occur. 

It might be asked, “Will Hypermatic 
feed into the line since it is continually 
under pressure?” Or, “Does the lubri- 
cant pressure have to be high or higher 
than the line pressure?” The answer to 
both The physical 
properties of Hypermatic are such that 
they permit easy flow through the pro- 
vided channels, but 


spread out in a thin sealing film between 


questions is “no.” 


lubricant when 
the valve seating surfaces, the lubricant 
resists replacement. Hypermatic con- 
tinues to replenish lubricant to the seal- 
ing surfaces even when the lubricant 
pressure falls far below the line pres- 
sure. For example, if a leak of line fluid 
inside the valve were to develop, a pres- 
Sure gradient along the path of leakage 
would the downstream enxit 


exist with 
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FIGURE 4. Three types of pressurized plug valves adaptable to Hypermatic automatic lubricant, 

shown with cover plates omitted. Plugs show groove arrangements which connect with companion 

grooves in their respective bodies to form an unbroken circuit. By turning a lubricant screw inserted 

in top of plug, hydraulic pressure energizes Hypermatic lubricant and stores energy within the 
valve’s reservoir for future use. 


pressure being substantially below the 
upstream pressure. This being the case, 
the lubricant pressure required to inject 


the lubricant into the path of the leak- 





George F. Scherer, research director of Nord- 
strom Valve Division, is shown inserting stick of 
Hypermatic lubricant into plug valve. By use of 
gauge with hollow stem he demonstrates pres- 
sure of lubricant, and by scraping groove on 
the plug through one of ports will demonstrate 
instant filling action of Hypermatic lubricant. 


age would be approximately equal to the 
static pressure of the leakage stream at 
any point. Downstream, when the pres- 
sure is zero, it is evident that the lubri- 
cant pressure required to seal off the 
leak at this point would have to be only 
slightly higher than zero. For this rea- 
son, Hypermatic stops leaks automatic- 
ally, demonstrating its effectiveness in 
increasing valve efficiency. 


Applicable To All Nordstrom Valves 


Hypermatic lubricant may be used in 
all valves of the Nordstrom type to se- 
cure the benefits of automatic lubrica- 
tion. Only the normal valve adjustments 
need be made to hold energized lubri- 
cant. It is purge the 
lubricant from use. 
The old lubricant is gradually forced 
Automatic 
the 


are 


unnecessary to 


valves already in 


out over a period of time. 
lubrication is 
pressures 


effective over entire 
range of that 


mended, including vacuum service. 


recom- 


A descriptive bulletin containing in- 
formation on “Hypermatic,” the new 
energized lubricant developed for pres- 
surized plug valves, together with a 
folder containing answers to 50 typical 
questions of maintenance men is avail- 
able by writing to the Nordstrom Valve 
division, Rockwell Manufacturing Com- 
pany, 400 North Lexington Avenue, 
Pittsburgh 8, Penn. 
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Table includes projects planned, contracts awarded, and spreads or entire wane nidaaeis since the last issue of WORLD OIL 











| : Daily 
| Pipe Capacity 
Length | Size (Barrels 
COMPANY Origin and Terminus (Miles) | (Inches) | Cu. Ft.) REMARKS 
a ies ——s 
CRUDE OIL LINES 
Atlantic Pipe Line Company . Refugio to Aransas Pass, 8S. W. Texas : 30 10 Started in August by Shanks & Eustace, Alice, Tex., who 
subcontracted from Evans-James Constr. Co., Little 
Rock. 
Continental Pipe Line Company. .| Little Wichita River sta., Archer Co. to Company’s refinery, 25 6 | Work started in August on take-up of old 4-in. carrier 
Wichita Co., N. Texas is that this line will replace. 
Interprovincial Pipe Line Co., Ltd. Edmonton, Alta. Canada to Lake Superior, Wisconsin 1150 16-18-20 | 95,000 Plans have been announced for extending this line to the 
Great Lakes. It was originally proposed to build only 
to Regina, Can. Completion to Regina to be made by 
Fall, 1950 and to the Lake by Spring, 1951. Cost 
- would be $90 million. 
Iraq Petroleum Company, Ltd. Kirkuk fid. to Tripcli, Lebanon. . 530 16 Completed on capacity of 40,000 bbls. per day. By end 
of year additional pump stations will give 90,000 cap, 
Magnolia Pipe Line Company Lea County, New Mexico . 13 8 C. L. Rogers Constr. Co., Inc., Wichita Falls, completed 
this job in late August. 
Republic Pipe Line Company ' Susan Peak fid, Tom Green Co. to Shell's line west of El- 40 4 2,500 | Sheppard-Geiger Constr. Co., Corpus Chirsti, has work 
dorado, W. Texas underway. 
Shell Pipe Line Corporation | Elk City fld, Beckham Co. to Ozark System, Cushing, Okla. 160 10 | 24,000 | Pipe will come from take-up of 190-mile Cushing-Emmitt, 
| line Trojan Constr. Co., Inc., Oklahoma City, 
pee take-up in August and lay in September. To 
be completed in December. 
Socony-Vacuum Oil Co., Inc. Gooseberry fid, Park Co. to Ohio's sta., Hot Springs Co., 13% 4 1c Jompleted September 15 by Pacific Pipe Line & Engineers, 
. Wyoming : |  Ltd., San Francisco. 
Stanolind Pipe Line Company | Lea County, New Mexico ; 10 4&6 | Completed September 10 by C. L. Rogers Constr. Co., Inc, 
Sunray Oil Corporation . South Palacine fid. to Sunray’s Velma sta., Stephens Co., | 6 4 | ‘This line completed in August will deliver hi-gravity crude 
Oklahoma ; { to Sunray’s catalytic cracking refinery at Duncan. 
PRODUCT LINES 
The Buckeye Pipe Line Company.| Speedway City, Ind. to Lima, Ohio 140 8 | Construction began September 6 by H. L. Gentry Constr. 
|  Co., Jackson, Michigan. 
Great Lakes Pipe Line Company.| Tulsa to Minneapolis |) 931 12 | Great Lakes recently announced this $374 million ex- 
Kansas City, Mo. to Omaha, Nebraska j | pansion program. Initial work is to be on Des Moines- 
Minneapolis leg and is to be completed by December 15. 
Cushing to Tulsa, Oklahome : 45 8 Meanwhile, the Des Moines-Tulsa and Cushing-Tulsa 
sections will be started. Delivery of 12-in. pipe for 
| Kansas City-Omaha section will be made Ist qtr. 1950. 
| 
Salt Lake Pipe Line Company. Salt Lake City to Burley, Idaho | 169 8 Smith Contracting Corp., Ft. Worth, started August 20. 
| Burley to Boise, Idaho | 451 8 | Oklahoma Contracting Co., Dallas & Grafe-Callahan 
Constr. Co., Los Angele: 8, jointly, began this work 
| August 25. 
NATURAL GAS LINES | 
Arkansas-Louisiana Gas Company; Waskom fid, E. Texas to Columbia Co., Arkansas 72 | 20 | 200 mln. | Anderson Bros. Corp., Houston, started in late August. 
Columbia Co. to Perla, Arkansas....... ; 1 | 20 | 140 min. Latex Constr. Co., Houston, started construction Sept. 7 
Atlantic Gulf Gas Company | Eastern Louisiana to Georgetown, S.C. with branch from | 1731 | 2-26 384 mln. | This United Gas C orp. subsidary has made an amended 
Albany, Ga. to Jacksonville, Fla....... : = plication to FPC. —— was for 1530 miles from 
| attiesburg, Miss. to S. C. and Fla. Estimated cost is 
| $92 million. 
| | 
Central Hudson Gas & Electric | Home Gas’ line at Tuxedo to Comey 8 gas ites plant, 40 ? | Application has been made to FPC for this $1.7 mln pro- 
Corporation | Poughkeepsie, N. Y.......... . is | | ject. 
| ; | : | : ! : 
Cities Service Gas Company. | Hugoton fld, Kansas, gathering system. ; 26 | 4-6-12 Construction completed in August by Knupp Constr. Co. 
| Inc. 
Colorado Interstate Gas Company) Loop near Lakin, Kans., Hugoton fid., & river crossing 16 20 | R. H. Fulton & Co., Lubbock, Texas bas contract. 
Consolidated Gas Utilities Corp..| Elk City fid, to Company’s sta, Carpenter, Okla...... 14 } 12 To provide gas outlet for fid. Shell will build gathering 
. system. To Le built by end of 1949, 
| | 
Dayton Power & Light Company, Dayton, Ohio, vicinity................ 14 | 12-16-18 | Started Sept. 6 by Poston Constr. Corp., Barberton, Obie. 
. | . . . e ° . 
Dirreccion General del Gas del | Plaza Huincal fids. to General Conesa, Argentina 374 8 | Line will connect with 1100-mile 10-in. Comedoro Riva- 
| Pere , | | davia-Buenos Aires line. Bids opened in September. 
| | | 
Dow Chemica] Company... . | Beaver Creek fid, Crawford Co. to Loomis, Michigan. . 8 a | Somerville Constr. Co., Ada, Mich. has job underway. 
Eastern Natura] Gas Company... .| Standardsville, to Norfolk, Va. area............. 165 ? Application made to FPC and has been consolidated with 
4 others that would serve essentially same area. 
Grand River Gas Transmission | TGT line at Meadville, Pa, to Austinburg, Ohio 42 4 Applied to FPC for permit. Two projects now pending, 
ET Fos ists vanersness | | Erie Gas Service Co., Inc. & Lake Shore P. L. Co. w 
Austinburg to Fairport, Ohio. ...... ghee 22 ? serve same area and also obtain supply from TOT's 
‘ Kentucky-Buffalo line at Meadville. 
Austinburg to Ashtabula, Ohio.............. ‘ 10 ? | 
Lavaca Pipe Line Company . | Vicinity Port Lavaca, Calhoun Co., 8. W. Texas ; 30 8 & 10 | Being constructed by Brown & Root, Inc., Houston. ] 
22 12 | Started September 15 by Somerville Constr. Co. 


Michigan Consolidated Gas Co. 





Ann Arbor to Milford, Michigan........ 
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PRO H 1 ee 
Covers Every Pipe-coating . 

7 Materials and Application Procedure for! 

i Industries a 

- ania il Crude Oils and Products Transmissio 

Natura ’ —* 

2 © - nal Application in Plants and 

Coat g Professiona 

~ ri Distribution Systems 

‘ ri “@ Reconditioning Operations 

sa & ‘ rf 

ai Kun 6 Gathering Systems 

Ts f Q Recycling Operations 





It has been established that the cost of reconditioning 
an uncoated or poorly coated pipe greatly exceeds the 


i Materials and Application Procedure for cost of a good initial installation. 


‘el However, when replacement is not 
7 RECON DITI ON N G 0 PERATIO N S necessary or feasible, other measures 


may be used to restore the line to 





pt. : 7 operating condition. 


If the pipe is not too badly pitted, spot welding can 
restore the original wall thickness. In other cases, a 
half-sole is recommended. Cleaning, re-priming, 
re-coating and re-wrapping can be counted on 

to extend the usefulness of the line. 


ering 


Barrett can furnish coating materials for every kind 
of reconditioning job. If you have any trouble 


Ohio. 





a : Ft 

Z spots in your pipelines, call on us for help. 
with Our long experience is at your service. 

nding, 


wo 
'GT's 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


Barrett can furnish coating materials 40 Rector Street, New York 6, N. Y. 
far every kind of reconditioning job. Reg. U.S. Pat. Of. 
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Daily 
Pipe Capacity 
Length Size Barrels 
COMPANY Origin and Terminus Miles Inches Cu. Ft. REMARKS 
ai - 2 ~ <n 
Nebraska City Utilities... .. .| Otoe to Nebraska City, Nebraska 231% 4 7 Started August 20 by D. J. Hines, Hays, Ka sas. 
Northeastern Gas Transmission Greenwich, Conn. to New England states 511 2-20 350 mln | This newly formed firm has made application fo FPC for 
Company line to serve 6 New England states at a cost of $17% 
million. Gas would be supplied by Tr: anscontinental at 
Greenwich, Conn. and at various points in Mass. by 
TGT’s proposed Buffalo-Mass line. System would be 
completed in late 1950. 
Northern Natural Gas Company | Hugoton fid, Kansas, gathering system 46 4-6-8 Started August 20 by Knupp Constr. Co., Inc. will com- 
plete October 1. 
Oakland to Atlantic, Iowa 17% 24 Texas-Minnesota line loop completed September 20 by 
Eastern Constr. Co., Inc., Dallas. 
The Ohic Fuel Gas Company Pavonia sta. to Weaver sta., Richland Co., Ohio 11 16 Started in September by H. L. Gentry Company. 
Phillips Petroleum Company Hansford, Tex. Panhandle, gathering system 14 24 Underway August 16 by Vaughn & Taylor Constr, Co 
Wichita Falls. 
Private Interests ge 0 Niigata area fids. to Tokyo, Japan 250 10 This proposed line would be the first gas line in Japan, 
Shell Pipe Line Corporation Sheridan fid, Colorado Co., U. Texas Coast 21 3&4 Job started in late August by C. W. Sternberg, Houston, 
Southern Natural Gas Company Loop on Montgomery, Ala., branch 31%o0 11 mln. | 7" yermit granted. Montgomery loop includes Warrior 
| Loop on Meridian, Miss., branch 6%4o0 1 min. hattahoochee River crossings. The extension wil] 
Extension of Alabama branch 7"o a to Southern Cement Plant, Shelby Co., Ala. 
Texas Gas Transmission Corp. Carthage, E. Texas to Lisbon, Louisiana 103 20 This section of the Texas-Ohio line was started in August 
by N. A. Saigh Co., Inc., San Antonio. Also started by 
same firm was a Miss. River crossing near Greenville, 
Miss. 
United Gas Pipe Line Company. S. E. Louisiana fids. to Atlantic Gulf Gas Co's proposed La.- 224 384 min This line would supply entire requirements of the new line 
S. C.-Fla. line in eastern Louisiana planned by Atlantic Gulf Gas Co. which is also a sub- 


DeSoto Parish to near Monroe, Ouachita Parish, Louisiana 105%40 


Loop around San Antonio, Texas 
Loop around Austin, Texas 


sidiary of United Gas. 


20 | Application to FPC for this loop on Carthage-Sterling- 
ton (La.) line. Designed to increase delivery to Miss, 
River Fuel to 195 mln. 


140 mln. | Brown & Root, Inc. has started construction of the Austin 


Pettus-Burnell area fids. to Converse, So. Central Texas 72 20 
* 19 16 | loop and also has clearing work on the transmission line 
12 12 | underway. 
25 16 | Will be laid by H. C. Price Co., Bartlesville, Okla. 


New Orleans Vicinity 








LATEX CONSTRUCTION COMPANY 


OIL 
HOUSTON, TEXAS 


Laurence H. Favrot 
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2. STORES and of- 
fices are strategically 
located in many active oil field areas— 
each one ready to expedite delivery of 
your supplies when and where you need 


SUPPLY 


DVAIR|) 


CCH PAT? 








1. STOCKS for your 

every drilling, producing. 

pipe line or refining need 
are available through Bovaird Stores. 
Whether it’s a complete drilling rig. a 
pumping unit, or a replacement of the 
smallest item, you can depend on any- 
thing you “Buy From BPovaird.” 














3. SERVICE to 


the oil man is a 

Bovaird by-word. 
Bovaird Representatives are well informed 
on the latest equipment and field conditions 
and ready to give you the fast action you 
need to solve your supply problems. 


OFFICES AND STORES 


ILLINOIS—Clay City, Grayville, Salem 
KANSAS—Chase, McPherson, Pratt, Russell, 
Wichita 
OKLAHOMA—Duncan, Oklahoma City, 
Pauls Valley, Sapulpa, Seminole 
TEXAS—Borger, Dallas, Odessa, Pampa 














PIPE LINE HINTS 








$10 


is paid for 





each illustrated acceptable contribution, 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 








wow ro—Handle Starting Engine Compressed Air 


Large gas or 
diesel engines are 
commonly started 
with compressed 
air that must be 
supplied in ade- 
quate volumes 
and at sufficient 
pressures to turn 
the engine over. 
One air com- 
pressor can be 
used for this pur- 
pose if adequate 
storage is pro- 
vided for the air 
required. 

Five high-pres- 
sure horizontal 
tanks were espe- 
cially designed to 
serve this pur- 
pose. They were 
mounted on two long concrete founda- 
tions as shown. Each end of the tank 
rests in a saddle welded to a vertical 


TTT 





piece of metal plate that is flanged at 
the bottom and bolted to the concrete 
foundation. This type of support per- 


mits expansion and contraction of the 
tanks. 

Compressed air is supplied at the far 
end through a three-inch header that | 
crosses over the top of all tanks. Dis. 
charge of the air to the engine starting | 
air manifold is at the near end through 
a two-inch line that also is connected to 
the tanks at the top. This connection 
prevents any condensed moisture from 
entering the engines. 

A safety feature has been incorpo- | 
rated in the air discharge line. At the | 
tee where the horizontal header ter- 
minates and the vertical riser is con- 
nected, a reducer is used and a one-inch 
line is added so that it extends about 
14 feet from the ground. A _ steam 
whistle was mounted to the top of this 
line. A pressure relief valve was inserted 
in the line at the point of size reduction 
so that when the pressure in the vessels 
exceeded 250 pounds per square inch, 
the valve would open and blow the 
whistle, notifying the operator that the | 
vessels had been overloaded. 





now ro—Fabricate Portable Gas Meter Station 


To measure gas supplied for construc- 
tion purposes near one booster station, 
a simplified portable meter station was 
erected. A 2%4-inch line connects into 
a four-inch riser to supply the required 
gas. The flow line, also a 2%-inch line, 
ties into each side of the portable meter 
station by unions as shown. 

The unit is made from salvaged tubu- 
lar material, and is merely a framework 
mounted on a pipe skid. Overall dimen- 
sions are 6 feet high; 4 feet wide; and 
about 10 feet long. Ends of the skid 
runners are bent upward to facilitate 
dragging over the ground. The four up- 
right corner posts are braced by two 
diagonal sections welded to a diagonal 
brace in .the skid. Only two uprights 
need be braced since they are tied to- 
gether by the angle-iron supports. 

The meter run is supported by angle 
iron cross pieces placed about 30 inches 
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from the skid frame. The line increases 
in size to three inches and is secured by 
U-bolts at each end. The meter run is] 
connected to the riser sections at each 
end by unions which permit the inter- 
change with other size pipe if the need 
arises. A bypass line continues straight 
through the skid and is equipped with 
a valve so that in the event a new orifice 
plate must be put in the line, the meter 
run could be closed off and the flow of} 
gas controlled manually. 

Extra orifice plates are stored in oil 
in a container made from a short section” 
of casing and welded to the near end of 
the unit. Part of the far end of the sta- 
tion is covered with sheet metal to serve 
as protection to the meter as well as 10 | 
the supply of charts and ink which are | 
stored in a sheet metal cabinet. The 
metal roof protects all parts of the} 
meter from both sun and rain. 
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AN CHE] yt LUBRICANT 
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to seal sisi valves eotmatiealty and continuously 


Fully automatic lubrication for Nordstrom valves is 
here! Introduction of Rockwell Hypermatic lubri- 
cant marks the greatest 6 a in the valve 
industry since the invention of Nordstrom valves 30 
years ago. Hypermatic is the first and only genuine 
automatic lubricant. 

Now you can make deep cuts in your valve main- 
tenance cost because your lubrication crew need 
devote only 1/10, 1/20, 1/50, up to 1/100 as much 
time to re-lubrication. 

Your Nordstrom valves will give better service 
with less cost because each one will be automati- 
cally maintained in a condition of 100% lubrication, 
even in event of considerable neglect. 

Leakage will be prevented because Hypermatic 
both seals and lubricates with split-second action 
and positive certainty. 


Unlike any other lubricant, Hy permatic is com- 
pressible and expansible. Self- powered energy is 






created within the lubricant merely by turning extent preverits over-lubrication and under-lubrication. 
YY eee 


IT COMPRESSES 


Like the action of a 
door-check, Hypermatic 
compresses to a fraction 
of its volume when the 
lubricant is forced in. 
This stores up energy 
for future use. 
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MAN- -HO qwicet t TH 


A variety of types is available to meet approximately 75 


Nordstrom valve services. Field demonstrations are now being arranged. 


NORDSTROM VALVE DIVISION — ROCKWELL MANUFACTURING CO. 


400 North Lexington Avenue ® Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, 


San Francisco, Seattle, Tulsa... and leading Supply Houses 
Export: Rockwell International Corp., 7701 Empire State Building, New York 









FOR NORDSTROM VALV s 


LUBRICATION 






Switch to Hypermatic—stocks now available. 
Place your order immediately for this new, amazing automatic lubricant. 


























the lubricant screw or using a grease gun. This 
energy then serves as a powerful force-feed. Almost 
twice as much Hypermatic can be compressed into 
the valve’s lubricant chambers. The pressure is 
retained, not for days, but for months, if the valve 
is not operated. If frequently operated, Hypermatic 
will retain its pressure for scores of turns longer than 
if non-automatic lubricant is used. | 


NOTHING TO BUY EXCEPT THE LUBRICANT 


Instead of resorting to the use of extraneous devices or 
endeavoring to use variable line pressure, Hypermatic 
provides a new system of lubrication which gives the 
effect of a vastly improved valve design. You don’t have 
to invest a single cent in mechanical devices. You don’t 
even have to purge the old lubricant. Simply switch to 
Hypermatic and apply it to your present Nordstrom 
valves. It will displace the old lubricant. 

Your Nordstrom valves will use less Hypermatic than 
non-automatic lubricant because Hypermatic creates, 
by its flexible nature, a “spring-action” which to a great 





IT EXPANDS 


‘ When the valve needs 

Vy, lubricant to seal a leak, 

its inherent energy 

/f forces it to expand and 

seal the valve seat. It 

feeds into any void 
instantly. 
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HOW TO— 
Guard Compressors 


When liquids are in the incoming gas 
at compressor stations, it is very im- 
portant to keep the level in the scrub- 
bers low enough to prevent the liquids 
from carrying over into the suction 
lines. A simple method illustrated is to 
connect a mercury switch to a float on 


the scrubber. After making connection 
to the lighting circuit, the lines are 


carried to a solenoid valve on a dia- 
phragm valve. This diaphragm valve is 
placed in the main fuel line leading to 
the compressors. 

Directly down stream from the sole- 
noid valve, between the valve and the 
diaphragm, a tee with a 1/64-inch hole 
is installed. This allows no pressure to 
be carried on the diaphragm with the 
solenoid valve closed, therefore the main 





OTOGRAPHIC MAPS 


Mosaics, contact prints, strip maps 


for pipe line location. An accurate 
picture of the ground itself. 


REGIONAL BASE MAPS 


Tied to geodetic control, showing 
the permanent land-line net in 
accurate position and orientation, 
regardless of distance and political 
boundaries. 


OWNERSHIP MAPS 


Photographically controlled and 
reflecting the true state of land 
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two-inch regulator valve ordinarily 
stands open. 

When fluid rises to a predetermined 
height in the scrubber, the mercury 
switch closes the circuit and the sole- 
noid valve opens and shuts off the fuel 
supply to the compressor engines. As 
soon as the fluid is lowered, the solenoid 
valve closes and the pressure is bled 
through the 64th-inch hole and _ the 
main two-inch valve opens. 


HOW TO— 


Make Light Ladder 


It is sometimes 
impractical to install 
pressure control, or 
other instruments 
near the ground 
where men can eas- 
ily adjust, maintain 
or inspect them for 
operating conditions. 
When it is necessary 
to place the control 
instrument on pipe 
lines high above the 
ground level, 
sort of ladder or 
stairway is required. 
Wood ladders obvi- 
ously contribute to 
fire hazards as they 
are readily combust- 
ible, while the ordi- 
nary steel ladder is 
heavy and cumber- 
some, frequently re- 
quiring two men to 
raise and place it in position for use. 

A ladder, sturdy and simple in de- 
sign can be made easily from concrete 
reinforcing bars or sucker rods. Four 
pieces of straight material are obtained | 
for the four legs; the completed unit is 
of box-type construction. Two legs are 
cut to the length required for raising it 
to the height of the instruments to be 
inspected. These legs are for the front 
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How Darling features prevent trouble and expense 
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CORROSION RESISTANT VALVES 


In addition to conventional iron 
bronze and steel constructions, Dar- 
ling specializes in valves for any cor 
rosive fluid: iron body valves with 
special alloy trim; iron body, rubber 
lined, with special alloy trim; all 
bronze; and all special alloy. Dar- 
ling's 50 years of experience in meet 
ing unusual requirements is always 


at your service 


THE VALVE MARK OF QUALITY ... WATCH FOR IT 
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UNIFORM 
WEAR DISTRIBUTION 


LARGE percentage of valve leaks, lost time, expense, can 

be blamed on uneven wear— the uneven wear caused by 
repeatedly exposing the same disc and seat areas to concen- 
trated pressure, fluid flow, and resultant galling from operation. 


For years such leaks were considered the result of normal, 
expected wear. But the unique design of Darling Double Disc 
Parallel Seat Gate Valves has proved that uneven wear can 
be prevented. The two valve discs shown in the cutaway view, 
and again in the removed inside assembly, are separately and 
independently hung and free to revolve through their 360°. 
Valve operation aids the action during the lowering and rais- 
ing of the disc assembly. The discs never seat twice in the 
same position and obviously wear is bound to be uniform. 
This results in tight closure even when the disc faces are worn. 


Hundreds of Darling gate valve users have learned by expe- 
rience that uniform wear distribution results in longer service 
life and correspondingly lower maintenance cost. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 7, Pa. 


DARLING 
o> 


Outline your service re- 
quirements and get com- 
og information on Dar- 
ing Valves of the proper 
type. Or, send for the com- 
plete 300-page Darling 
Catalog No. 17M. It de- 
scribes Darling Valves of 
all types for every normal 
or unusual service, and for 
pressures up to 1500 pounds. 
It’s full of helpful informa- 
tion... Yours for the asking. 


VALVES — 
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panel and contain hooks, if moved fre- 
quently one point to another, or 
eyelets for fastening to brackets at- 
tached to the pipe line above the en- 
gine room outside walkway. The back 
two legs are bent at an angle of about 
40 degrees near the top so the 
may be welded to the front legs. Rungs 
are placed at desired spacing for easy 
climbing, and connecting links are weld- 
ed at frequent intervals to provide the 
desired stiffness of the ladder. 


from 


ends 


HOW TO— 
Control Sump Pump 


Waste water from this booster station 


was gathered in one central concrete 
sump for disposal 
ditches. Water which 
the large concrete sump came from small 


drainage ditches around the station and 


into nearby storm 


accumulated in 


from drains located at strategic points 
throughout lant. T 


pump whicu nandled the water 


ntrifugal 
after it 
came into the was controlled by 
the level in the sump. 

The electric motor which powered the 


sump 


centrifugal pump was controlled by a 


magnetic 
capacity 


switch energized by a small 
contact switch. This contact 
switch, shown in black, was mounted on 
the same structural steel stand which 
supports the larger and heavy-duty mag- 
netic switch. Electrical connections be- 
tween the two switches are totally en- 
closed. 

The small contact switch is operated 
by two limit stops which are clamped 
to a vertical rod. This rod is held in a 
vertical position by a one-inch piece of 
held in the 


water sump. 


roof of the 
end of the 
float 


is guided up and down inside a perfo- 


pipe concrete 


waste Lower 
rod is attached to a metal which 
rated piece of casing 


As the water level in the sump rises 


to the point where the lower clamp on 
the vertical rod comes in contact with 
the switch lever arm, the switch is 


turned on and the electrical motor 


started. Water is pumped from the sump 
float falls and the 


until the upper rod 


clamp contacts t’ i lever arm to 
break the magnetic circuit on the mag- 
netic switch, and the pump is shut off. 
This method of controlling the flow of 


water from the collecting sump is en- 





tirely automatic and has proved satis- 


factory, requiring little maintenance. 
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Wheatley pipe 
the principle of the air 
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line pressure equalizers incorporate 
without the ob- 
Inert sealing fluid prevents air 
minimizes formation of gum and corrosion. 
In successful use for ten years by major companies. 
Operating locations will be furnished on your request. 


chamber 


Wheat LEY 








WRITE FOR LATEST “PUMPER” AND EQUALIZER BUL. CC436 
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THE RIGHT TEAM FOR 
EFFICIENCY 


to you 40 years of “KNOW HOW” in your pumping 


© Complete units and replacement parts at all 


TTI & PUMP COMPANY 


MANUFACTURERS © MACHINERY FACTORS © CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio 
Edinburg - Lafayette, La. 









Southern Engine 
& Pump Company makes available 
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At the new Slaughter Pool Natural Gasoline 
and Gas Conservation plant*, Clark “Big 
Angle’”’ Compressors are a vital part of a 
major conservation project. These units 
make up the largest compressor installation 
in the natural gasoline industry. 

The plant is designed for the production 
of natural gasoline, butane and propane— 
from gas formerly burned off as flare gas. 
: In addition, the dry residue gas is sold to a 

gas pipe line company for use as fuel. 

Sixteen 8-cylinder “Big Angles’, rated at 
1600 BHP each, are used to compress about 
90,000,000 cubic feet of “casinghead” gas 
per day from 13.2 psia to 713 psia in three 





CLARK BROS. CO., INC. 


New York ° Tulsa ° 
Birmingham ~- 

london * Buenos Aires °* 
Lima, Peru ° 


Houston ° Chicago °* 


Detroit ° 


Bogota, Colombia 








° OLEAN, NEW YORK 


Boston ° 
Salt Lake City San Francisco ° 


Caracas, Venezuela 


AID CONSERVATION 


| 25,600 CLARK “BIG ANGLE’’ HORSEPOWER SERVES 
MAJOR CONSERVATION PROJECT AT SLAUGHTER POOL, TEXAS 


stages—at a plant elevation of 3,000 feet. 

The Clark “Big Angle” Compressors are 
aiding conservation by meeting the Oil 
Industry’s needs for high-powered, heavy- 
duty, Gas-Engine-Driven Units. The BA has 
a wide operating range and is the most 
accessible for servicing of any compressor 

. . Saves money on both maintenance and 
installation costs. 


WRITE FOR BOOKLET 


For complete description, di- 
mensional drawings and other 
data on “Big Angle’’ Compres- 
sors, send for Bulletin B-A. 
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*THE SLAUGHTER PLANT IS OWNED BY: Stanolind Oil and Gas Company; The Texas Company; Honolulu Oil Corporation; Magnolia 
Petroleum Company; The Devonian Company; The Atlantic Refining Company; Salrmount Oil Company; Mid-Continent Petroleum Corporation 
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Efficient 
Shaft Seal 
Ever Devised 


@ Lubricated for Long 
Life 
@ Self-Contained — all 
parts within cartridge 
@ Double-Seals Pump 
Shaft 
Cartridge slips over shaft, 
bolts into position. No, 
loose parts. No ad- 
justments or align-f 
ments needed. 
For other features 
of RICE PUMPS, 
see Illustrated Bul- 
letins. Write — 


Every RICE PUMP carries 
an A.G.C. Rating Plate. 


RICE PUMP & MACHINE COMPANY 
Division Milwaukee Chaplet & Mfg. Co. 
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Self-Priming 
CENTRIFUGAL PUMPS 
Longer Thread Life 


COMPOUNDS 





} KANT-GALL 
TOOL JOINT 
COMPOUNDS 







bs LONG LIFE A 


LONG-LIFE 






XCLUSIVE 214 
pene ° “cal DRILL COLLAR 
SPECIAL ‘ COMPOUND 


— os 


You can always break the joint 
when you use Jimmie Gray Com- 
pounds! That’s because each one is 
engineered to do certain specified jobs 
best! You can depend on their thread- 
protecting film to prevent galling and 
washouts, too. Satisfaction is assured 
thru the famous Jimmie Gray money- 
back guarantee! 

SOLD BY SUPPLY STORES EVERYWHERE 


FORMERLY STANDARD OIL SALES CO. 


PETROLEUM DISTRIBUTING CO. 


BOX: 203——-HOUSTON, TEXAS 
CHarter 4-5648 
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How to—Relieve Discharge Pressure 


Compressor popoff line and discharge 
pressure bleed line have been incorpor- 
ated into one common header to provide 
safety and convenience in reducing the 
pressure in the discharge piping. An 
eight-inch pressure relief header was 
mounted on concrete foundation blocks 
so that it traversed one side of the com- 
pressor station building where both the 
intake and discharge manifolds were lo- 
cated. Several hundred feet from the 
station, the pressure relief line was ex- 
hausted through a vertical riser which 
extended about 30 feet into the air. 

A combination automatic and manual 
pressure relief valve was mounted into 
the header as shown. Near the same 
point of connection into the pressure 
discharge line, a smaller, manually-con- 
trolled This 
134-inch in diameter, was equipped with 
a plug valve, the stem of which had been 
extended a shop-made handle and 
stem. A box welded to the lower end of 
the stem fitted snugly over a square 
shoulder of the valve stem, and was held 


bypass was added. line, 


by 


in place by a lock screw. 

In the event the discharge pressure ex- 
ceeded normal line operating pressure, 
the relief valve would pop to discharge 


How to—Lubricate Pump Piston Rods 


A simple connection may easily be 
made on a pipe line pump which will 
keep the suction of the pump free of 
air and at the same time lubricate the 
pump rods. A tap for a quarter-inch con- 
nection is made on the top of each 
suction valve housing and quarter-inch 
needle valves installed. The two valves 
are connected together as shown and 
copper tubing run through the piston 
rod housing where a tee is installed and 
a line leads to each of the piston rods. 
Beneath the rods, one-inch lines connect 
together and lead to the sump tank the 
outlet of which is connected back to the 
pump suction. 

By slightly opening the needle valves 
and adjusting the flow, the outer ends 
of the piston rods are lubricated and 
they are not dependent on the oil from 
the inside of the rods. If any air or gas 
is drawn into the line, it can easily be 
released through the same connections. 

















db 





gas through the pop line. When it was 
necessary to repair any one of the com- 


pressors, the discharge line valve was 





closed off and the pressure bled through 
the manual bypass shown. A yellow dot 


on the extension handle indicated the 


position of the valve plug. 





The valve on the tank remains 
closed until it is partly full, then it is 
opened and the fluid allowed to run 
through the until the level is 


lowered. 


sump 


pump 
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ett p attention has been paid dur- 
ing the past 12 months to reports by 
travelers returning from Cuba that Va- 
radero Beach and the province of Ca- 
maguey were buzzing with oil-leasing 
activity. The Cuban press remained in- 
different even when it became obvious 
that at least four major companies were 
quietly taking out exploration conces- 
sions covering vast areas. It is a matter 
of conjecture how the complete news 
blackout was achieved. Then, without 
any warning, the news broke on August 
13 that Gulf Oil Corporation had spud- 
ded in, the day before, its first deep 
test in the shallow, calm waters of Car- 
denas Bay, two miles offshore, south 
of Cayo Diana, and just eight miles 
north of the port of Cardenas. The 
Cuban newspapers carried pictures of 
the ceremony, showing the President of 
the Republic attired in 
white and decidedly handsome as he 
stood at the brakes of the drawworks. 
The secret was very well kept, indeed, 


immaculately 


considering that prior to this ceremony 
Gulf had made elaborate geological and 
geophysical surveys, as had other com- 
panies, in parts of the north 
coast of Cuba. Informed observers claim 
that during the last 24 Gulf 
spent more than $2 million in Cuba, a 


various 
months 
sum which indicates the scale of the 
work done before the first spin of the 
turntable 
Besides the location in the Bay of 
Cardenas, Gulf has selected three more 
locations for deep drilling. One of these 
is southeast of the first well, in the Bay 
of Cadiz; another is in the Bay of Santa 
Clarita (north of the small shallow field 
of Motembo), and a third is near the 
port of Nuevitas in the province of Ca- 
maguey. The Gulf reach 
along the north coast of Cuba from the 
Bay of Cardenas in the province of 


concessions 
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BY SIGURD SCHOLLE 


Vice President 
Southeastern Oil, Incorporated 


Matanzas to the Bay of Nuevitas in the 
province of Camaguey, taking in a sub- 
strip of the mainland and. all 
offshore to the 
deep-water Interspersed are con- 
cessions taken out by Standard Oil 
Company (N.J.), Shell and The Atlantic 
Refining Company. Only recently Shell 


stantial 
the bays and islands 


line. 


converted exploration rights near Cayo 
Cocos in the province of Camaguey into 
an exploitation concession. This suggests 
that several majors have pooled their 
operations on the north coast of Cuba 
under Gulf drilling management. 


Other Good Prospects 

Interest, however, is not confined to 
the north coast, and recent geological 
reports attach even greater significance 
to the south coast and to certain inland 
sections. One reason may be that the 
thick layer of asphalt found on the bot- 
tom of Cardenas Bay near the location 
of the first well indicates the presence 
of considerable seepages which may 
have caused disturbance of the trapped 
Seepages appear to be less 
coast. All 
survey has 


formations 
pronounced on the south 


along the north coast the 
found conclusive evidence of the same 
type of exist off the east 
coast of Mexico in the Gulf of Mexico. 
According to a recent report by Jorge 
chief Cuba’s 
Department of Mines, deposits of as- 
phalt and the evidence of gas are found 
in every province of the island. Still, 
the accumulated production of the coun- 
try since 1917 is only a fraction more 


than 2 crude and 


domes that 


Broderman, geologist of 


million barrels of 


naphtha. 


Of the three discovered fields, Mo- 





ANU) cs 





tembo and Bacuranao are shut down 
The only producing field is Jarahueca 
with a daily total of 600 barrels. The 
latest well this field 
flush 400 barrels 


from a depth of 2000 feet and is now 


drilled in had a 


production of daily 
flowing 200 barrels a day of high gravity 
oil. An extension of this field is planned; 
also two wells are now drilling in an 
effort to reopen the Bacuranao field. 
The Cardenas well is the first test of 
the Cuban continental shelf, which has 
a length of about 2000 miles. Compared 
with offshore drilling off the coasts of 
Louisiana and Texas, the conditions 
seem to be almost ideal. The bay is well 
shallow. At the 
shore, the 


protected and rather 


location, eight miles from 
depth of the water is 15 feet. In a paper 
submitted to the United Nations con- 
ference on the Conservation and Utiliza- 


Mercer H. Parks 


shallow 


tion of Resources, 
defined the 
water and favorable locations” as apply- 


ing to wells located in as much as 60 


term “relatively 


feet of water, 70 miles from base and 
30 miles from the shoreline. As an off- 
shore drilling venture, the Cardenas well 
has a perfect setting. 

The understructure of the heavy-duty 
rig, which is capable of reaching 15,000 
feet, is erected on a platform which rests 
on 260 hardwood piles driven to an aver- 
age depth of 60 feet into the limestone. 
On September 21 the well was down to 
2200 feet and beyond the danger zone 
where cavings in the limestone had been 
feared. Top of Eocene was reached at 
1636 feet and Upper Cretaceous is ex- 
pected below 3600 feet, with first prob- 
able oil horizon near that level. Traps 
are anticipated in the Aptichus Lime- 
stone (Lower Cretaceous) at 8000 to 
9000 feet, probably early in 1950. 


In his same paper, Parks points out 
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that sea transportation is of primary 
importance in offshore operations. While 
in the Gulf of Mexico only few deep- 
water ports are available, Cuba has a 
number of excellent ports and in this 
instance the port of Cardenas is only 
eight miles south of the location. 


No predictions will be ventured at 
this time, but the fact that Gulf after 
expending more than $2 million in ex- 
ploratory work, decided to embark on 
the costly project of offshore drilling, is 
a sound enough basis for the expecta- 
tion of favorable results. 

Oil reserves and production in Cuba 
would be of great economic and stra- 
tegic importance, possibly obviating the 
necessity of looking for oil sources far 
from home, which may be of little value 
in the event of an emergency. The 
future will show what fraction of the 
¥ trillion barrels of reserves locked in 
the earth’s continental shelves can be 
extracted from the submerged lands sur- 
rounding Cuba. In the light of these de- 
velopments it appears worthwhile to take 
a look at Cuba’s oil legislation. 


Cuba’s Mineral Fuel Law was ap- 
proved by President Frederico Laredo 
on May 9, 1938. It is a striking coinci- 
dence that on March 18 of that same 
year President Lazaro Cardenas of Mex- 
ico signed the oil-expropriation decree. 
The two measures taken almost simul- 
taneously by the chief executives of the 
two countries, both Latin American, re- 
flect two opposing concepts of economic 
planning. While Mexico took the road 
of complete nationalization and state 
monopoly, Cuba elected to give competi- 
tive private enterprise free rein to de- 
velop the country’s oil deposits in free 
competition and wholesome rivalry. 


In the face of the happenings in Mex- 
ico, Cuba stood firm in the belief that 
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only the interplay of diversified talent 
and the continuous fight to stay in the 
race would bring about results. In keep- 
ing with the ideology of free-for-all 
competition, foreign participation in the 
oil industry has equal status, the only 
condition being that concessionaires of 
foreign nationality be legally domiciled 
in Cuba. 


Foreign Shareholding 


The fact that the exploitation of areas 
declared national reserve will be granted 
exclusively to Cuban companies does 
not mar the clear trend, because no re- 
striction of foreign shareholding is im- 
posed. The oil law of Cuba and the 
regulations given by Presidential Decree 
No. 2625 on October 16, 1939, are cer- 
tainly not without flaws, and a compara- 
tive analysis of oil laws of other Latin- 
American republics may reveal that the 
Cuban law could be improved. On the 
other hand, it can be stated that the 
major sector of the oil industry rates 
the Cuban law as a clear-cut and safe 
structure for foreign investments. That 
is borne out by the fact that a number 
of major companies have broken ground 
for operations, and probably will invest 
heavily as time goes on. 

It is of little practical consequence 
that the mineral rights are given the 
now familiar halo of inalienability, be- 
cause in the same Article IV of the 
law clear authority for the chief execu- 
tive is established to convey the right of 
exploration and exploitation of the min- 
eral deposits in the form of concessions. 

The structure of the law follows the 
exploration-exploitation pattern adopted 
by all Latin-American countries, which 
is also the basis of the leasing procedure 
in the province of Alberta, Canada for 
lands settled since October 31, 1887. 
While in the proposed Brazilian law the 
conversion from exploration to exploita- 
tion concession is strictly at the discre- 


tion of the chief executive, the Cuban 
law establishes unequivocally the right 
of the bona fide explorer to the title pro- 
vided that he has met the obligations 
of the exploration concession. The area 
of individual exploration concessions is 
restricted to 32,000 hectares (76,800 
acres) and the total area allowed to any 
one person or company is 300,000 hec- 
tares (720,000 acres). Reliable reports 
indicate that Gulf, Standard, Shell and 
Atlantic have obtained a total area of 
about 5 million acres, either directly or 
through affiliates. Sixteen million acres 
are held by independent American and 
Venezuelan operators, and from 3 to 4 
million acres probably are in the hands 
of Cuban interests. 

The procedure prescribed for the grant 
of exploration concessions starts with 
what is called “denouncement,” which 
can be rejected by the government or 
given provisional acceptance. In the lat- 
ter case the concessionaire deposits one 
year’s rentals plus the usual incidentals 
for survey and publication—altogether 
about $440 for an area of 32,000 acres. 
Thereafter he is sure to receive the con- 
cession for any part of the “denounced” 
area which does not overlap existing 
concessions. After completion of the land 
survey, the final title to the concession 
is issued for a term of three years by the 
Central Mining Department in Havana, 
the preparatory work having been done 
by the Mining Department of the respec- 
tive provincial governments. During this 
three-year term a surface tax of 6% cents 
per year-acre is payable. 

At any time during the exploration 
period application for an exploitation 
concession, covering seven-eighths of the 
exploration area, can be made, providing 


the concessionaire has lived up to the | 


obligations of the exploration concession, 


of which quarterly progress reports are 
probably the most important require- 7 
ment. The grant of the exploitation con- | 
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No matter what anyone tells you, the payoff 
on any piece of equipment is what it does 
for you. And we're glad it is. For, once an 
operator uses Lane-Wells packers, sees for 
himself their distinct advantages, checks 
their low operating cost and realizes what 
long service they give—the chances are 
mighty good that a// his packers from there 
on will be Lane-Wells Packers. 


Five things operators particularly like 
about Lane-Wells Packers: 1. They run 
in easily through fluid, due to a generous 


t j 


by-pass. 2. They pack off securely, giving 
leakproof service as long as you ask. 3. They 
don’t freeze to the casing, or wreck them- 
selves coming out. 4. Complete selection 
through 13 types and 328 different packers. 
5. Full stocks of all the most wanted packers 
in all the commonly used sizes ready for you 
in 46 Lane-Wells branches. 


In any field, ask the operators who use Lane- 
Wells Packers, or call your Lane-Wells field 
man for the complete story on what Lane- 
Wells packers will do for you, in your well! 
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cession follows almost automatically. In 
the process of conversion to exploitation 
concession, the concessionaire surrenders 
one-eighth of the explored acreage to the 
government for incorporation into the 
national reserve. Following certain geo- 
metrical rules laid down by the law, 
the total area is divided into eight equal 
lots of which the concessionaire has first 
choice of one. Subsequently, the govern- 
ment selects the lot to be incorporated 
into the national reserve. The same gen- 
eral principle is adopted by other Latin- 
American oil laws in a variety of de- 
signs for the equitable solution of the 
problem of how to reduce to a minimum 
the element of gamble and chance in 
the selection of the government’s share 
in explored acreage. Critical observers 
think that this provision is one of the 
less appealing features of the Cuban law. 
Effective from the date of the final 
grant of the exploitation concession and 
irrespective of results obtained, the con- 
cessionaire is to pay a yearly surface 
tax of 4.17 cents per acre for the first 10 
years, 8.34 cents for the next 10 years and 
16.68 cents for the remaining 10 years. 
The drilling obligations are very mild 
compared with the oil laws of other 
countries: one well within a period of 
five years from the date of the title, and 
not a deep well at that. The provisions 
require the drilling to 4000 feet unless 
commercial oil, defined to be in excess 
of 122 barrels a day, is found at a 
higher level. 

The royalty to the government is 10 
percent in kind, or its cash value at the 
wellhead. The royalty is reduced to 9 
percent if the crude is shipped to a re- 
finery on Cuban territory. The land- 
owner receives 1 percent royalty as total 
indemnity for loss, damage and right-of- 
way. The operator must make separate 
arrangements for the physical value of 
the surface occupied for permanent struc- 
tures, but it is most likely that land- 
owners will not jeopardize the chance 
of royalty payments by over-charging 
for what little may be the physical value 
of the rural property. 

Wherever oil will be produced in Cuba, 
shipping to deep water will entail but 
little cost and trouble. Nature has en- 
dowed the island with numerous excel- 
lent ports and an ideal topography for 
laying pipe lines, none of which would 
be required to be in excess of 60 miles 
in length. Pending the construction of 
pipe lines, wells will not have to be 
capped. An all-weather central highway 
traverses the whole length of the island 
and the government is about to improve 
and extend the existing system of 
secondary roads. 

While the petroleum law now under 
consideration by the Brazilian Congress 
is prohibitive to integrated operation, in 
that private ownership in transportation 
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and refining facilities is restricted to 40 
percent, pipe line operations in Cuba are 
brought under a similar system of con- 
cessions, as is production. Pipe line con- 
cessions are granted for a term of 30 
vears. All lines are given the character 
of public carriers, the distinction be- 
tween the three classes established by 
the law being that the so-called private 
lines are public carriers only to the ex- 
tent of 11 percent of their capacity, while 
the others may be called on to carry 
government oil or oil from private oper- 
ators up to 20 percent of their rated load. 

Refining operations and the construc- 
tion of plants do not come under any 
concession system and are not subject 
to any regulation other than indicated by 
the safety of operations and the obliga- 
tion to place a pro-rata share of their 
capacity at the disposal of the govern- 
ment, if so required for domestic con- 
sumption, and against payment of cost 
plus a reasonable industrial profit. The 
total amount of the processing toll for 
the government cannot exceed a modest 


size. 


Cuba’s Imports 

In addition to the domestic crude from 
the Jarahueca field, a matter of about 
18,000 barrels a month, Cuba imported 
in May this year 49,000 barrels of gaso- 
line, 4500 barrels of aviation gasoline, 
and 248,000 barrels of crude from the 
U. S.; and 85,000 barrels of fuel oil from 
Venezuela. The total capacity of the 
three existing refineries in Cuba is 4900 


which 4200 barrels are pro- 


barrels of 








cessed at the Belot plant of the Standard 
Oil Company of Cuba. 


Three more points of importance are 
worth mentioning. One is that the law 
expressly guarantees that production, re- 
fining and transportation shall not be 
encumbered by other than general taxes, 
and that taxes imposed by the oil law 
shall not be increased. In the opinion of 
the writer this guarantee can be 
sidered as a strong enough protection 
against measures as taken by the govern- 
ment of Venezuela in the form of the 
so-called “50-50” amendment to the in- 
come tax law passed in 1948. This amend- 
ment in effect created an additional in- 
come tax since the tax is applicable 
only to mining and hydrocarbon com- 
panies, designed to assure that the goy- 


con- 


ernment receives in taxes no less than 
the companies receive in profit. This 
kind of a special tax is expressly out- 
lawed by Cuban oil statutes. 


Another point of importance concerns 
labor. Except for drillers and_tool- 
pushers of foreign nationality, who may 
be employed during the life of the con- 
cession, the law provides that whenever 
possible 85 percent of the other technical 
personnel employed in drilling 
tions should be of Cuban nationality 
from the beginning of the 11th year of 
the concession. This arrangement may 
well be called a fair deal. 


opera- 


The same may be said for the pro- 
visions exempting the export of crude 
and refined products from duties or 
other special taxes. The law also pro- 
vides that no change in this setup shall 
be applicable during the life of the con- 
cession. 


In closing, one word of caution may 
be in place. Granted that the program 
of Gulf’s drilling operations opening up 
the Cuban continental shelf (never be- 
fore reckoned with in the evaluation of 
America’s offshore potential oil lands) 
justifies great hopes for Cuba’s economy; 
and granted further that Gulf’s expendi- 
ture of a small fortune in exploratory 
work, together with future large pro- 
jected expenditures in Cuba, at a time 
of apathy toward the opening of new 
fields, is evidence of the 
faith in the success of the 
still no deep oil has been found yet. And 
it must be remembered that Shell aban- 
doned its deep test in Cuba at 10,563 
feet in August, 1947. The official cere- 
mony in the Bay of Cardenas was well 
worth the effort of scrubbing the derrick 
floor, because the first attempt to drill 7 
in 15 feet of sea water may be the 
turning point in Cuba’s oil history. Oil 
men probably will remain cool and col- 
lected until they see the figures of the 
“potential test.”” Caution against building 
up great expectations at this moment is 


measure of 
venture— 


the better part of wisdom. 
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SUCKER RODS 


ENGINEERS 


PUMPERS 


PURCHASERS 


OPERATORS 





For long, continuous pumping with 











minimum maintenance, run a Sisto Meni 
NORRIS Sucker Rods in your next well 
Quality materials and quality work- 
manship combine to give NORRIS 
Sucker Rods the long life and top 


performance you're looking for. 


Carbon Steel for Medi- Carbon Manganese Steel 
um Pumping Duty. Fully for Heavy Pumping Duty. 





Normalized. 


Nickel Moly Steel for 
Heavy Pumping of Cor- 
rosive Crudes. Normal- 
ized and Tempered. 





Fully Normalized. 


High Nickel Moly for 
Heavy Pumping of High 
Corrosive Crudes. Fully 
Normalized. 





By 
E. E. BARBERII 


Instructor, College of Petroleum 
Sciences and Engineering, 
University of Tulsa 


.. companies venture out from 
home-base in the search for oil or for 
the establishment of marketing opera- 
tions in foreign lands for the following 
important reasons: (1) to gain access to 
new reserves; (2) to supply world oil 
demand from more strategic geographic 
points; and (3) to increase the organiza- 
tion’s fixed assets and to maintain or 
improve its competitive position within 
the industry at home and abroad. 

Reasons two and three are self- 
explanatory, but the broader aspect of 
point No. 1 is not so well understood 
by some within the industry, let alone 
by the public at large. Foreign oil opera- 
tions are not complicated but they em- 
brace a more extensive field of policy 
and coordination than those experienced 
in the continental U. S. 


Basic Foundations 

To gain access to new reserves in 
foreign countries requires a special or- 
ganization with somewhat independent 
powers of action from the parent com- 
pany and with: (1) sufficient working 
capital to meet the requirements of the 
outlined working program and unex- 
pected disappointments; (2) grade A 
management, well acquainted with for- 
eign operations and thoroughly familiar 
with the country chosen for the new 
venture; and (3) working personnel— 
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Type of equipment chosen is dictated by terrain, personnel and down-the-hole conditions expected. 


technical and non-technical—capable of 
ready adjustment to new working condi- 
tions and, above all, flexible enough in 
character to understand satisfactorily the 
people of the country where operations 
are contemplated. 

The foundations for oil field develop- 
ment and exploitation abroad are so 
intimately related that weakness in any 
one of the three will prove to be highly 
detrimental to the over-all efficiency and 
future success of the organization as a 
foreign oil operator. 


Legal and Economic Aspects 
First of all it is well to remember that 
outside the U. S. the mineral rights are 


wholly owned by the nation and not 
the individual in the majority of 
cases. Such is the case of all Latin 
American countries. In Europe and the 
Middle and Far East the situation fol- 
lows the same status of sovereign domain 
with certain modifications. Therefore, 
transactions for the right to obtain per- 
mission for the development and ex- 
ploitation of desired acreage will be made 
not with individuals but with a sovereign 
power. 

Under such circumstances it can be 
seen that any foreign party or organiza- 
tion willing to enter a chosen country for 
the purpose of developing that country’s 
oil reserves must take into consideration 

















meet emergencies of all types. 





AMERICAN CAPITAL, participating in foreign enterprise, should familiarize itself not 
only with legal considerations involved, but also the economic standing of the indus- 
try within the country as well as the economic strength of the country itself. In 
addition, a special type of organization is required, with sufficient capital to bridge 
disappointments in an over-all program and with sufficient freedom of action to 


Personnel should be ready, not only to lend its technical skills, but to adjust itself 
to a new language and to a new set of customs, traditions and statutes in its deal- 
ings with nationals of a foreign country. 
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LEFT: Over-all checking of mud characteristics is a daily routine in drilling a well, yet this work is important to a successful completion. 


RIGHT: Constant checking of drilling fluid viscosity is a must on every rig. Explanation to the national crew of the importance of maintaining good 
mud in the hole is part of the engineer's job, 
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LEFT: Measuring sand content of drilling mud. 


RIGHT: National crew members handle American-made equipment efficiently when well instructed and coached about its characteristics, manipula- 
tion, etc. 
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The downward hydraulicking ac- 
tion of the circulating fluid through 
the baffied side down-whirler ports, 
and the nozzle-like bottom passage- 
way, effectively remove bridges 
and permits safe running of the 
casing string. 


NO OTHER EQUIPMENT—no other method 


of cementing — provides such assurance 


of successful ‘‘first-time’’ cementing as 


the exclusive Baker Principle of ‘‘whirl- 


ing’’ the cement up and around casing 


which is effectively centered in the well 


with Baker Model 'G’’ Casing Centralizers. 


When washing the formation at 
the cementing point to condition the 
hole, the “whirling” motion of the 
fluid helps remove mud cake from 
side walls. This downward whirling 
is far superior to any side jetting 
action, and does not cause caving 
or crumbling of soft formations. 


proof of what “whirling” means to you. 





Not only can you REMOVE BRIDGES 
which might stick the casing; not only can 
you wash the wall of the hole to help RE- 
MOVE MUD CAKE and leave the forma- 
tion prepared for effective bonding with 
the cement to follow, but the definite down- 
ward, then upward whirling motion of the 
cement slurry REDUCES THE HAZARD 
OF CHANNELING TO A MINIMUM, 
and assures COMPLETE ENCASE- 
MENT OF THE PIPE at the critical shoe 
joint with a uniform body of cement. 
Study the illustrations below for visual 


The “whirling” motion given to 
the cement slurry as it is discharged 
from a Baker Wash-Down Whirler 
Shoe causes the cement to encase the 
centered shoe joint with a uniform 
body of cement, and reduces to a 
minimum the hazard of channeling. 
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EVERY cementing job should be performed 
with equipment which provides maximum 
FLOATING EFFICIENCY e LANDING EFFICIENCY 
e CEMENTING EFFICIENCY... with COMPLETE 
DRILLABILITY and PROVEN DEPENDABILITY 


When you use Baker Cement Equipment you 
know that the buoyant ball will seal against the 
resilient rubber ring (backed by sturdy interior 
construction) to provide leak-proof strength for 
FLOATING those long, heavy strings of casing. 
You know you can raise and lower the string 
to insure PERFECT LANDING at the desired 
depth. You know you will secure maximum 
CEMENTING EFFICIENCY by the “whirl- 
ing” cement slurry, combined with COMPLETE 
DRILLABILITY. You will enjoy that peace 
of mind which comes from using equipment 
of PROVEN DEPENDABILITY in thousands 
of jobs under every imaginable well condition. 


RESULTS ARE WHAT 
REALLY COUNT 


You are assured of RESULTS when you use 
Baker Hook-Ups like those pictured at left. For 
wells up to average depth, use a Baker Cement 
Wash-Down Whirler Guide Shoe (Product No. 
121) with Baker Model “G” Casing Centralizers 
(Product No 910-G) spaced throughout the 
cementing area to provide maximum centering 
force at the cementing point. Then with a Baker 
Cement Float Collar (Product No. 101 M&F) 
positioned a joint or two above the shoe, you 
have the world’s best “float valve” for safety, 
plus a “stop” for the cementing plug so that 
cement tailings are retained inside of the casing. 
See Figure 1. 

For deeper wells, where maximum “floating” 
strength is a worthwhile precaution, a Baker 
Cement Wash-Down Whirler Float Shoe (Prod- 
uct No. 120) used on the bottom of the string 
(Figure 2) gives double safety at negligible cost. 


2 


iN 
Z 


‘ 
a 


YX 


_ONSGN 


S$ 


¥ 


YD 
& 


ISS 


yy 


XY 
yA 


VY 
5 


WAS 


YOU GET EFFICIENT RESULTS 
WHEN YOU COME TO 
“CEMENTING HEADQUARTERS” 


Call the nearest Baker representative or office. 
Find out how dealing at Cementing Headquar- 
ters means SUPERIOR RESULTS FOR YOU! 
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BAKER OIL TOOLS, INC. 
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many important factors which will affect 
the organization and its operations di- 
rectly. 

The legal aspect should cover a de- 
tailed study of the country’s government 
attitude toward the oil industry. This 
study will embrace the different aspects 
of the laws covering the granted acreage 
with respect to ownership, time, special 
fees and taxes for the period of explora- 
tion work, and initial development opera- 
tions. A clear-cut study should be made 
as to taxes and royalties to be paid dur- 
ing the intermediate and final stages of 
exploitation of the reserves tapped. 

The legal aspects of state regulations 
governing the technical phase of reser- 
voir management and disposal of the 
fluids extracted therefrom should be 
carefully scrutinized. Commitments for 
the erection of refining installations, 
auxiliary plants, transportation and 
shipping facilities for company and 
public use should be carefully studied 
with respect to all current statutes. 

A complete study of the oil industry’s 
economic standing within the country 
and the country’s economic strength in 
relation to the rest of the nations of the 
world is necessary. This study will cover 
world oil production and demand, trans- 
portation facilities, export and import 
regulations, prices, and incentives. 

The oil industry being largely what it 
is, a truly American enterprise in all 
shapes and forms, foreign operations de- 
pend heavily on American know-how 
and equipment to accomplish the desired 
results. This means that men and equip- 
ment will travel to far-off places. Their 
journey will be governed by certain im- 
migration rules and the equipment will 
be subject to import duties. This aspect 
of the venture merits careful considera- 
tion since the organization interested in 
the services of these men and equipment 
is responsible to custom and law en- 
forcement officers for their presence in 
the country. 

To guide the executive and field man- 
agement in their daily relations with the 
national labor force it is important that 
all national labor laws and the status of 
unions or syndicates be carefully studied 
and understood. Correct visualization of 
the labor movement within the country 
is a primary requisite for the attainable- 
ness of harmonious relations between the 
organization and the working force. 


The Management 

To the management of the 
established concern falls the responsi- 
bility of outlining long range organiza- 
tion policy. A considerable number of 
tasks totally different from those ex- 
perienced at home will confront the 
executive board. Learning and feeling 
their way around in the new environs is 
not an easy undertaking. Proficiency 
along these lines is a matter of time, 
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painful observations, and willingness to 
understand the importance of every little 
mechanism which shall contribute to the 
performing efficiency of the organization 
under the shadows of new operating 
conditions. 

Aside from becoming familiar, or 
learning more about the legal, economic, 
and engineering factors which directly 
affect the company, the management 
should be thoroughly acquainted with 
the national customs and traditions. This 
knowledge is more important than people 
realize; it is the foundation on which 
the good will of the people toward the 
company is to be based. In return, the 
people of the nation and the national 
interests will appreciate the considera- 
tion and courtesies given and will up- 
hold the company’s emblem accordingly. 

The management of men is a compli- 
cated subject and becomes more intricate 
when the managing and the managed 
group are of different nationalities. To 
fill this gap, an accurate knowledge of 
the national language is a _ primary 
requisite. This simple fact is of great 
importance to the personal success of 
every member of the expatriate force. 
The management, through the industrial 
and public relations department, should 
direct its best efforts to make the com- 
pany policies known to the expatriate 
and national employes arrd also to the 


public. These efforts should be aimed at 
the establishment of the organization as 
a part of the national life and economy. 


Field Personnel 

The technical and non-technical per- 
sonnel will find abroad a multi-million 
dollar American oil industry serving and 
benefiting those countries where it oper- 
ates. The prestige of American enter- 
prise abroad rests on the shoulders of 
the expatriate engineer, geologist, fore- 
man, supervisor and skilled worker. 

The newcomer should realize that dif- 
ferent customs, traditions, and working 
conditions await him in that far off land 
he has chosen to journey to. His work 
is to be done with the assistance of 
national hands. The success to be at- 
tained depends largely on how well the 
engineer or foreman understands the 
national language and what degree of 
progress he has made, after reasonable 
stay in the country, in assimilating those 
conditions of life and work indigenous 
to the region and its people. 

The American technician 
ready, whenever the opportunity is given 
to him, to lend his talents to the develop- 
ment of new areas. Furthermore, he 
should contribute to the welfare of the 
people of those areas by imparting to 
them good teaching in order to bring 
about the development of hidden skills 
his subordinates might have. This par- 
ticular aspect of the job is of paramount 
importance to the supervisor’s personal 
desire to have under him capable and 
dependable men. 

Typical of what the oil industry capital 
and know-how can do when given a 
chance is found in Venezuela, the world’s 
second oil-producing country and the 
world’s largest exporter of crude petro- 
leum. This accomplishment is the work 
of mutual understanding between the 
operating companies in the country and 
the Venezuelan government. 

To give an idea of the oil develop- 
ment in Venezuela, whose oil producing 
activities did not show in the world oil 
market prior to 1917, the following table 
is in order. 


should be 


Venezuelan Oil Production (First Semester 
1949) Average Daily Production, Bb!s. 


American Companies 


Creole (Standard Oil) 590,288 
Mene Grande (Gulf) 160,165 
Socony 34,006 
Sinclair 16,470 
Texas 21,161 
Las Mercedes (Texas) 15,135 
Atlantic 9.613 
Phillips 3,021 
Richmond 3,224 

Total 853,083 

English-Dutch Companies 

Shell Group 381,431 
Others 1,690 

Grand Total 1,236,204 
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Outlook for 


Middle 


ae crude oil has been 


imported into Palestine to re-open the 


Haifa plant of Consolidated Refineries, 
Ltd. The first shipment of Shell crude 
from South America reached Haifa early 
in September in response to an Israeli 
demand that the plant be put back in 
operation immediately or taken over by 
the Israeli government. 

Meanwhile, oil company representa 
tives and Israeli and Arab officials con 
ferred on a solution of the difficulty 
which has kept the Haifa plant closed 
for more than one year. The Iraq gov- 
ernment cut off the refinery’s principal 
source of crude by closing the south 
leg of the Iraq Petroleum Company’s 
pipe line from the Kirkuk fields. Shell, 
part owner of Consolidated Refineries, 
made its first shipment of Venezuelan 
crude as evidence of the company’s wil- 
lingness to cooperate with the Israelis; 
and Anglo-Iranian Oil Company, half- 
owner of the Haifa plant, has declared 
its readiness to tanker crude cargoes 
from the Persian Gulf to Haifa. 

The Haifa refinery has a current 
throughput capacity of about 90,000 bar- 
rels a day. According to some reports 
the Israelis were given the right to 
purchase the Venezuelan crude at the 
low Mexican Gulf price plus transporta- 
tion costs. In addition, contracts have 
been reportedly made by Shell and 
Socony-Vacuum Oil Company to supply 
refined products to the Israeli govern- 
ment at low cost as a means of relieving 
the dollar drain of Israel. 

Meantime, Iraq Petroleum Company 
further advanced its plan for a 30-inch 
pipe line from the Kirkuk fields straight 
to the Syrian coast. This new line would 
be in addition to the double 16-inch line 
just being completed and paralleling the 
original 12-inch system from Kirkuk, 
forking at Haditha on the Euphrates, 
one leg running to Haifa and the other 
to Tripoli, Lebanon. IPC has applied to 
the Syrian government for permission 
to lay the 30-inch line with terminal at 
Banyas on the Syrian Coast. The pro 
posed line would follow the present 
right-of-way to Homs, Syria, and thence 
cut directly to Banyas. The Syrians are 
reportedly in favor of the line because 
of the refinery that would be built at 
the terminal, thus making Banyas the 
chief sea outlet for Iraq. 
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RE-OPENING OF the Haifa refinery 
and further progress in planning the 
pipe line from the Kirkuk fields to 
the Syrian coast contribute to a new 
optimism concerning the future of 
Middle East oil. 











IPC has completed all but 50 miles 
of the south leg of its new 16-inch line 
to Haifa, but it is rumored that this line 
may never be finished because of politi- 
cal difficulties with Palestine, and the 
line may even be tied into the 30-inch 
cross-Syria project at the Haditha pump 
station. 

IPC has placed in operation the north 
leg of the new 16-inch line from Kirkuk 
to Tripoli and is now delivering 40,000 
barrels a day. By the first of the year the 
Tripoli outlet will be receiving 90,000 
barrels daily from this line plus another 
40,000 barrels a day from the old 12-inch 
line. The increased production from the 
Kirkuk field was part of the stipulation 
settling the “Red Line Agreement” dis- 
pute last year, because the French are 
almost wholly dependent on the IPC 
outlet for their crude imports. 


Iraq Opposes Line 

Iraq has recently expressed concern 
lest her own petroleum resources be 
neglected in favor of Iranian and Persian 
Gulf crude. For this reason Iraqi are 
opposed to the construction of the joint 
British-American Middle East Pipe 
Lines, Ltd., a project which would carry 
in excess of 500,000 barrels a day from 
the Persian Gulf fields to the Eastern 
Mediterranean. 

The Middle East Pipe Lines project is 
still not beyond the planning stage, al- 
though a convention for transit rights 
had been signed by the sponsoring com- 
panies—Anglo-Iranian, Standard Oil 
Company (N. J.) and Socony-Vacuum— 
with the former Syrian President Husni 
Zayim, later assassinated. Middle East 
indicated it would terminate its giant 32- 
inch line at Tartous on the Syrian coast 
and would construct a refinery there. 
The Iraqis definitely are striving to spur 
completion of the IPC line first because 
present lack of pipe line facilities are 


blamed for the limited development of 
the Kirkuk-Mosul fields. Iraq officials 
have said that despite Iraq’s advantage 
in having great oil fields half the dis- 
tance to the Mediterranean as compared 
with the Persian Gulf fields, greatest 
effort has been made to develop the 
Persian Gulf reserves. Iraq is hinging 
in immediate industrialization program 
on revenues derived from petroleum de- 
velopment. 

An interesting arrangement by which 
American companies may operate profit- 
ably in dollar-short areas is afforded in 
the recent agreement by which Standard 
Oil (N. J.) and Socony-Vacuum will 
purchase from Anglo-Iranian large vol- 
umes of crude for “sterling” payment 
This purchase agreement, first signed in 
September, 1947, was recently revived 
and in its present form provides for the 
two American companies buying 1300 
million barrels of crude oil from Anglo- 
Iranian’s Iran and Kuwait production 
over the next 20 years. All payment will 
be in British pounds unless the oil is 
shipped to a country that is able to repay 
in dollars. 

The purchase agreement starts Janu- 
ary 1, 1952, but the American companies 
have the right to cancel at the end of 
10 or 15 years on five years prior notice. 
The deal is also subject to termination in 
case the Middle East Pipe Lines project 
fails to materialize. Jersey Standard it- 
self will take 800 million barrels of A-I’s 
crude over the 20-year period at a price 
which varies on the basis of A-I’s costs. 
Jersey Standard owns a 24.7 percent 
stock interest in Middle East Pipe Lines, 
which intends to supply eventually the 
bulk of the crude deliveries. The agree- 
ment now provides that the three share- 
holders of Middle East Pipe Lines, Ltd., 
if certain construction conditions have 
not been met, will review the pipe line 
project at the end of 1956 and again at 
the end of 1961. If on either of these re- 
views, at least two of the shareholders 
do not agree that the line will proceed, 
the pipe line agreement will terminate 
and the deliveries of crude will terminate 
five years thereafter. If construction of 
the line is not “substantially” commenced 
by 1966, the pipe line agreement will 
terminate automatically, but such _ ter- 
mination will not affect the crude supply 


purchase agreement. 
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Japan May Import 


Sterling Crude 


On U. S. Ships 


By HENRY OZANNE, Eastern District Editor 


ry. 

= important Japanese petroleum 
market may be reduced—or lost—to 
American companies because of a plan 
being worked out for the importation of 
sterling crude into Japan and the proc- 
essing of the oil in Japanese refineries. 

Japan conceived the plan of going on 
sterling crude in order to utilize its ster- 
ling accounts, which have been built up 
to the equivalent of $36 million in the 
sterling bloc. The oil deal is understood 
to be approved by MacArthur’s Head- 
quarters and by the Supreme Command 
of the Allied Powers (SCAP). 

Before the war American companies 
supplied 75 percent of Japan’s oil, and 
at the present time are supplying 66 per- 
cent of the 32,000 barrels a day of crude 
and products now being used this year 
in the islands. Japan’s requirements for 
1950 are set at 46,000 barrels daily. Since 
the end of the war Japan’s oil needs have 
been paid for out of the “Garioa” fund, 
appropriated by Congress. For the cur- 
rent year total expenditures will reach 
$495 million. SCAP believes that Japan’s 
use of sterling oil will reduce the amount 
of financial aid she must receive from 
the U.S. 

According to the present plan, the Jap- 
anese Ministry of International Trans- 
portation and Industry will shortly call 
for bids on the crude purchases. Unless 
some dollar-sterling convertibility pro- 
vision is established, this will result in 
sterling crude moving into Japan to the 
amount of around 12 million barrels an- 


nually. One industry authority says “this 
will eventuate in the whole business 
winding up in the hands of the British.” 

At the present time Caltex and Stand- 
ard-Vacuum Oil Company maintain pe- 
troleum distribution systems in Japan in 
connection with Japanese associates, and 
Tide Water Associated Oil Company 
and The Union Oil Company market 
there through local associates. Industry 
officials believe the American companies 
will not suffer real losses in business as 
long as SCAP remains functioning, but 
thereafter there is danger that American 
companies may be forced out of the 
Japanese market. 

“It’s just part of the same program 
of building up the British oil interests 
around the world,” said one American 
company executive. “The Japanese crude 
deal reverses the historical trend and is 


a danger signal.” 


Two Cargoes Approved 

It is understood that bids for the 
crude purchases are pending settlement 
of efforts to use U. S. Navy tankers to 
haul the oil. There are about 14 Japanese 
tankers now in service between the is- 
lands and the Persian Gulf, all carrying 
product. Some of these ships could be 
converted to crude, but probably ad- 
ditional bottoms will be needed. That 
might give rise to the strange event of 
U. S. Navy craft carrying British oil to 
the Far East. 

Importation of two cargoes has been 


approved definitely, and these will reach 
Japan later this year. The source of this 
oil is unknown, but it will be British, 
probably from the Middle East. Japan 
has scheduled imports of 480,000 barrels 
of crude imports for November, 240,000 
barrels for December, and an additional 
3.5 million barrels for the remainder of 
the fiscal year. 

Japan is rebuilding her war-destroyed 
refining capacity rapidly, adding new 
equipment for the de-sulfurization of 
Middle East crude so that if necessary 
she can operate wholly on British oil. 
Peak wartime plant capacity in Japan 
was 110,000 barrels a day; hence it will 
be possible for Japan to process at home 
all the oil required for her domestic use. 

Just how the crude import deal would 
work is not yet certain. Japanese re- 
fineries might handle the oil in process- 
ing deals for SCAP, which in turn would 
allocate out the product on the basis of 
the existing market structure. No private 
importation of crude is now allowed in 
Japan, so SCAP officials argue that 
American producers and exporters are 
not being hurt even if the whole im- 
portation is sterling oil. 

However, industry economists point 
out the possibility that once the British 
suppliers become “dug in” through this 
kind of assistance, competition will in- 
crease against American companies in 
Japan as refining capacity catches up 


with demand. 
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A, LEAST one of the two initial wells 
to be drilled in Mexico under the ten- 
well contract between Mexico’s Petroleos 
Mexicanos and a group of American in- 
dependent operators was to start actual 
drilling operations during October. This 
activity marks the first full-scale attempt 
since 1938 by Mexican authorities and 
by outside capital to get together on an 
arrangement whereby Mexico can avail 
itself of foreign capital and technical ex- 
perience, with the outside operator hav- 
ing freedom of action in its exploratory 
activities within certain geographical 
regions. 

Somewhat earlier, Petroleos Mexi- 
canos had reached an agreement with 
Cities Service Oil Company which called 
for financial backing by the American 
company of wildcat operations within 
certain areas north of Tampico, but which 
did not allow the company to take part 
in the actual work. Currently two wild- 
cats are drilling under this agreement, 
Pemex doing the drilling with its own 
crews, but expenses underwritten by 
Cities Service. 
with the independent 
thinks it 


formula whereby, in keeping with Mexi- 


In the deal 
group, Pemex has found a 
can law, oil operations can be engaged in 
by the Mexican American Independent 


(CIMA), ona 


responsibility of 


Company contractual 


basis and under the 
Pemex, an agency of the Mexican gov- 
ernment in charge of oil development. 
The three partners in CIMA are Ameri- 
can Independent Oil Company de Mex- 
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By GEORGE O. IVES 


International Editor 


The International Editor of 
WORLD OIL recently returned 
from a visit to Mexico where he 
conferred with officials of Pe- 
troleos Mexicanos and visited 
scenes of current exploratory 
activity. In this and subsequent 
issues will be found observations 
on the progress and outlook of 
the industry on the part of 
Pemex and of private companies 
seeking to participate within the 
framework of Mexican law. 


ico, S.A., (534% percent), Signal Oil & 
Gas Company de Mexico, S.A., (33% 
percent), and Edwin W. Pauley (13% 
percent). Under the original agreement 
the three parties shared equal interests 
in CIMA, but recently American Inde- 
pendent has acquired an additional 20 
percent from Pauley. 


Modifications Desirable 


With its many problems, not the least 
of which is the lack of funds with which 
to support indcinitely a full-scale explo- 
ration and development program, Pemex 
has turned to contracts such as that with 
CIMA in order to effect urgently needed 
exploration with expenses underwritten 
by the contracting firms. However, it 
seems that such a contract is not likely 
to prove popular with American con- 
tractors generally, one of the principal 
factors being the question of guarantees. 
It is generally thought in the American 
petroleum industry that no sound devel- 
opment program involving participation 


otf American companies could be under- 
taken in Mexico until the latter’s oil 
legislation is liberalized. Operators would 
not be averse to taking on contracts such 
as the one assumed by CIMA if such 
contracts were based on specifically en- 
abling legislation. Such Mexican author- 
ities as Antonio J. Bermudez, head of 
Pemex, have reiterated that no such mod- 
ification will be made in Mexico’s funda- 
mental laws. Most spokesmen are firm 
in their stand that any attempt at mod- 
ification might result in what may b 
construed as a giving up of part of their 
sovereignty of the sub-soil. 

There is at present no question as to 
the intent of the contracting parties to 
respect the terms of the current agree- 
ments. No doubt has been expressed as 
to the intent of Pemex to respect the 
letter of the contracts, but some discus- 
sion has been heard as to whether the 
agreements would stand up in the face 
of possible attacks by an unsympathetic 
or unfriendly administration which may 
be in power at some later date. 

At any rate, CIMA is going ahead with 
its program for exploration of the ter- 
ritory assigned to it under its current 
contracts. Within a short time it should 
have two rigs testing prospects in the 
Isthmus of Tehuantepec region. The first 
of these is to be a test of an offshore 
geophysical prospect at Tortuguero in 
the Gulf of Mexico, although direction- 
ally drilled from a location on the beach, 
and the second is to be at Xicalango in 
the State of Campeche. In general, the 
agreement calls for drilling seven off- 

® CONTINUED ON PAGE 237 
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es recent visit to the U. S. of Presi- 
dent Dutra of Brazil may have a salu- 
tary effect on the Brazilian oil outlook 
by putting a check on ultra-nationalists 
in the Brazilian Congress who have 
fought a liberal oil development program 
which would permit foreign capital to 
participate with Brazilians in the de- 
yelopment of that country’s potential oil 
resources. 

A change is undoubtedly in order if 
Brazil, with an area slightly larger than 
that of the U. S. and with more than 
42 million population, is to become any- 
where near self-sufficient insofar as oil 
economy is concerned. Although experts 
believe that at least one-third of the 
country’s vast area has _ petroliferous 
possibilities, only an infinitesimal frac- 
tion of the likely areas have been ex- 
plored. Unsympathetic laws, and fear 
of “Yankee” imperialism—the sort that 
pervades thinking in many Latin-Ameri- 
can countries where oil is concerned— 
undoubtedly will keep Brazil in a dis- 
tinctly inferior position petroleum-wise. 
Unfortunately, although Communism as 
a political movement has been outlawed 
in that country, the Communists are 
still a powerful factor in Brazilian poli- 
tics and have had the major share in 
discouraging enactment of liberal petro- 
leum laws favoring foreign capital with- 
out which Brazil cannot hope, within 
the foreseeable future, to develop her 
oil resources. 

Brazilian experts who have recently 
visited the U. S. frankly admit that the 
petroleum situation in their country is 
likely to deteriorate rather than improve 
until such time as the Brazilian Con- 
gress enacts legislation which will at- 
tract foreign technicians and capital. 
Insofar as petroleum matters are con- 
cerned, they admit there is a strong 
anti- American sentiment prevalent in 
Brazil but hope the recent visit to the 
U. S. of the Brazilian president may 
help to overcome such prejudices and 
bring about a realignment among politi- 
cal factions so as to initiate the much- 
needed development program. 


Political elements in Brazil who favor 
participation of foreign capital in the 
development of oil resources point to the 
success achieved in Venezuela and to 
the strong financial position of that gov- 
ernment which has followed a liberal 
petroleum policy towards American and 
foreign oil companies. They are confi- 
dent that Brazil, when it opens its doors 
to American oil men, will achieve as 
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great a success as has Venezuela in the 
development of its oil resources. 


Retain Imports Curbs 


Jose Garrido-Torres, director of Bra- 
zil’s Trade Bureau in the U. S., explains 
that the South American nation will 
retain restrittions on imports but that 
these curbs “will become tighter or 
looser in line with exchange availability 
until the influx of dollars into Brazil 
through bigger investments and U. S. 
purchases make restrictions unneces- 
sary.” He said that greater U. S. invest- 
ments in Brazil and increased Brazilian 
exports to the U. S. offer the funda- 
mental solution to the problem of Bra- 
zil’s unfavorable balance of trade. 


3razil has indicated that it may allow 
foreign companies to participate in its 
petroleum development program, but the 
bill now before the legislative body car- 
ries restrictive provisions rather unat- 
tractive to American operators. The law, 
if enacted would: 


1. Require foreign producing com- 


panies to hold reserve stocks of 
three times the 


crude in Brazil 








amount of the nation’s annual con- 
sumption. 


es) 


. Limit all refining and transportation 
of oil to Brazilian companies. 


3. Permit export of surplus oil only 
after the country’s domestic needs 
are wholly supplied, and limit the 
marketing of petroleum within the 
country to Brazilian companies. 


4. Require foreign companies operating 
in Brazil to contribute 10 to 14 per- 
cent of the value of their production 
to a National Petroleum Fund. 


5. Limit concession terms to 40 years, 
with all assets invested then to be 
turned over to the state. 


Other provisions of the proposed legis- 
lation fail to win favor with U. S. oil 
men. Among these are clauses such as 
the one providing that, although the con- 
cession term might be for a period of 40 
years, all exploration agreements would 
be subject to review by the Brazilian 
government at the end of a five-year 
period, at which time the government can 
decide whether the private company can 
go further on the concession. Another 
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provision says that the foreign private 
ownership of petroleum transportation 
and refining facilities would be limited 
to 40 percent, although 100 percent for- 
eign ownership in production facilities 
would be allowed. This would constrict 
the freedom of operation which makes 
for efficiency, and the five-year clause 
indicates there is no guarantee that a 
company would be allowed to produce 
any oil it finds. 

With the publication of Decree 395 on 
April 29, 1938, since which time it has 
not been legally possible for foreign 
capital to participate in any way in either 
producing or refining projects, one 
American company found itself with a 
refinery it couldn’t use. Early that year, 
in the absence of either prohibitory or 
enabling legislation, but with a license 
from the municipality of Sao Paulo, 
Standard Oil Company’s Brazilian sub- 
sidiary completed a small refinery in that 
city. Just as it was ready to go on stream 
Decree 395 was enacted. As a result the 
plant was never operated and eventually 
was dismantled. The land was sold and 
new land bought for a large bulk plant 
and terminal at Sao Paulo which has 
been in operation for the past three 
vears. Distribution of refined products 
was not prohibited under the decree. 

Many petroleum equipment suppliers 
are highly interested in the trip to the 
U. S. of Brazil’s financial minister Castro 
at the time when Brazilian officials are 
trying to work out with the U. S. and 
with American exporters a solution for 
the payment of $120 million in unpaid 
export balances as well as a $40 million 
gold loan balance in the New York 
Federal Reserve Bank, the security for 
which is the backing of Brazil’s cur- 
rency. 

The joint Brazil-U. S. Technical Com- 
mission reported earlier this year that 
fast exploration of Brazil’s oil possibili- 
ties is essential to its economic develop- 
ment. The report urged that the laws 
be amended so as to attract foreign oil 
capital, and pointed out that Brazil now 
has inadequate supplies of fuel and 
power for her industrialization program. 
It further pointed out: “The consump- 
tion of petroleum products is likely to 
be ever increasing—along with and as a 
condition of—Brazil’s further economic 
development. There are large areas in 
Brazil where there are promising indi- 
cations that petroleum exists. Present 
development programs for transporta- 
tion and industry assume the continued 
and increasing availability of petroleum 
supplies. Yet the resources being devoted 
to exploration work by Brazil are far 
from sufficient for an intensive explora- 
tion plan.” 

The Conselho Nacional do Petrdéleo, 
government agency which operates Bra- 
zil’s oil business, estimates that it has 
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a total daily productive capacity from 
all wells of 10,000 barrels. However, the 
agency points out that this is based on 
full flow of all wells without regard to 
efficient production methods and that, 
in effect, the actual potential of the coun- 
try is between one-half and one-third 
of the estimated 10,000 barrels daily. 


History of Industry 


A thumbnail picture of Brazil’s oil de- 
velopments, given below, indicates the 
effects of government control in oil mat- 
ters and the inertia that results from 
a “closed door” policy barring foreign 
enterprise and capital. 

Commercial oil was first discovered 
in Brazil in 1939 in the vicinity of 
Lobato, state of Bahia. Since then, ex- 
ploration work and drilling has been 
undertaken in various parts of Brazil, 
particularly in the Reconcavo area. The 
reserves established in these fields, 
though small, justified the installation 
of a small topping plant whose products 
are used in the vicinity. It is here that 
all current productive capacity is con- 
centrated, and it is felt that if Brazil 
is to solve its petroleum problems it 
must intensify its search, not only in 
these areas, but in other regions where 
conditions are favorable for oil occur- 
rence. The Conselho has, on a small 
scale, been doing geological and geo- 
physical work as well as some aerial 
mapping in outlying areas and is making 
some progress in insulating the more 
likely localities for more detailed explo- 
ration. At the moment most of the work 
is being done in the following places: 
The Maranhido-Piaui basin, the northern 
part of the State of Goias, the eastern 
and northeastern coastal regions extend- 
ing from Rio Grande do Norte to Espi- 
ritu Santo which includes the Reconcavo 
basin and part of the Parana Basin. 

These operations are being gradually 
intensified and supplemented by the 
drilling of stratigraphic tests and the 
correlation of the various wells by elec- 
trical logging profiles, as well as through 
petrographic determinations. Geophysi- 
cal work includes the operation of both 
seismograph and gravity meter equip- 
ment, currently under way on the island 
of Maraj6é and in the central part of the 
State of Sergipe. Similar work has al- 
ready been done at Reconcavo and in 
the region of Ponta Grossa in the State 
of Parana. While the work is under the 
supervision of the Conselho Nacional do 
Petréleo, many of the actual operations 
are being done by American geophysical 
companies under contract to the Con- 
selho. Other such work is being carried 
on by Brazilian engineers and geologists 
working out of regional offices estab- 
lished in the States of Para, Maranhao, 
Sergipe, Bahia and Parana. 


Since the creation of the Conselho jn 


1938, there were only 148 wells drilled 
in the state of Bahia up to the end of 
1948, and seven wildcat dry holes in the 
state of Alagoas. This represents but a 
small percentage of the number of wells 
likely to be required to prospect ade- 
quately Brazil’s tremendous area. Most 
of the wells have been drilled in the 
producing areas of the Candeias, Lobato- 
Joanes, Aratu, Itaparica and Dom Joao 
fields, but a few have been actual wild- 
cats. A feature of 1948 was the drilling 
of two deep wildcats, at Santo Antonio 
to 9088 feet, and at Tucano to 5758 feet. 
Both were dry. 

Although most of the wells have been 
drilled in the Candeias field, and conse- 
quently it is here that most of the pro- 
ductive capacity is concentrated, much 
hope is felt for the Dom Joao field, dis- 
covered in 1947, which produces lighter 
oil than the other areas, and from 
depths less than 1000 feet. 

Total reserves in the Bahia fields are 
estimated at approximately 18 million 
barrels of oil and perhaps 43 billion 
cubic feet of gas. Total accumulative 
production to the end of April was 
567,503 barrels. This production has 
been used only for drilling fuel, and 
after topping in a small plant at Aratu, 
as products for local consumption, and 
represents only a small portion of the 
productive capacity. As previously indi- 
cated, the estimated potential of 10,000 
barrels daily would be materially less 
under production conditions due to the 
low per-well potential and to the high 
paraffin content of the crude which 
would necessitate frequent workovers. 

The market for gas is limited to field 
use and to several small industries in the 
immediate area. Since 1947 an effort has 
been made by the Conselho to promote 
the use of gas in other industries in 
Bahia, which is notably short of energy, 
but without much success. Pipe lines 
and other installations are lacking, but 
it is thought that should private enter- 
prise be permitted to take part in this 
development, a large market for Ameri- 
can manufactured products for home 
and industry would be created. 

3razil has only three relatively small 
refineries operating and most of its 
requirements must come in the form 
of refined products. One plant in Rio 
Grande do Sul has a capacity of 1000 
barrels daily, and there is a 1000-barrel 
plant at Sao Paulo. A new plant now 
being built in the Candeias area by the 
Conselho will handle 2500 barrels daily 
with complete cracking facilities to aug- 
ment the present 150-barrel unit, and 
two larger plants have been authorized. 
One of these, with a capacity of 20,000 
barrels daily, will be obtained from 
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Czechoslovakia for erection in the Sao 
Paulo area, while the other is to be 
obtained from France, and will be built 
in the Federal District near Rio de 
Janiero. The latter was originally sched- 
uled to have a capacity of 10,000 barrels 
daily, but recent reports say it may be 
enlarged to as much as 45,000 barrels by 
the time of completion. Both are to 
operate on imported crude. The federal 
government 1s anxious to attract private 
capital for the refining industry, if not 
for exploration, and also hopes to use 
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shore prospects within a prescribed area, 
and three land prospects in the same 
general region. The company acts as 
operator, with the privilege of exploring 
for prospects through geophysical or 
other methods. It conducts all opera- 
tions at its own expense until such time 
as oil may be found on one of the pros- 
pects. In case it finds oil it is entitled 
to recover the expense of finding it from 
50 percent of the first produced, and as 
compensation is entitled to a profit 
amounting to an additional 15 to 18% 
percent of the oil. If no oil is found the 
company is out its expenses incurred 
during the search. All producing opera- 
tions are to be carried on by Pemex. 

Actually the agreement is in the form 
of two separate contracts, one covering 
the seven prospects it may select in an 
offshore strip five kilometers (3.1 miles) 
wide extending from a point just west 
of the city of Coatzacoalcos to a point 
just east of the town of Carmen, or 
roughly 235 miles along the coastline. 
The other contract covers the selection 
of three prospects on land, but with con- 
siderable latitude as to the geographical 
area in which the prospects may be situ- 
ated. Reimbursement for expenses will 
be out of 50 percent of the discovered 
oil in both cases, but the amount to be 
allowed as compensation will be 15 per- 
cent from land prospects, whereas the 
higher rate of 18% percent will be 
allowed on water structures because of 
the greater operational difficulties in- 
volved. Another feature is that recovery 
of expenses is an integral part of each 
contract separately. In other words, ex- 
penses incurred in drilling land struc- 
tures cannot be recovered out of oil 
which may be produced from discovered 
offshore fie!ds. 

Two geophysical crews are being main- 
tained in the area by CIMA, with work 
being done offshore as well as on land. 
It is said that conditions are quite favor- 
able for such offshore work, with very 
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part of its revenues from the proposed 
government-sponsored refining projects 
to pay for exploitation work in present 
producing areas. 

In 1946 the Conselho established a 
commission to conduct a study of the 
need for pipe lines to transport crude 
and refined products from the port of 
Santos to the heavily industrialized city 
of Sao Paulo. As a result, two pipe lines 
have now been built which are capable 
of moving products in either direction 
between the two points. The lines are 


few periods during which work must be 
suspended because of weather or water 
conditions. Also, there are very few spots 
within the area under investigation where 
the water is too deep for drilling opera- 
tions. Some latitude has been given in 
the contract for fields which may lie 
partly within and partly without the five- 
kilometer limit. The company’s benefits 
would include the entire structure in such 


cases. 


Peninsula Site 

Strangely enough, although the first 
well is.to test what has been agreed upon 
as an offshore structure, the entire rig 
will be set upon land, and the second 
well, which is to test a land structure, 
will be reached by water, and will be 
drilled by a rig set on pilings driven 
through water. The first, known as Tor- 
tuguero 1, is to test a dome-type struc- 
ture situated in the saline basin of the 
Isthmus of Tehuantepec, six miles west 
of the town of Tonala and just high 
enough on the beach to be beyond the 
reach of high tide. At this spot the well 
will be about 121%4 miles east of the town 
of Coatzacoalcos. 

The second well, Xicalango 1, will be 
drilled on a peninsula about ten miles 
west of Ciudad Carmen, with the rig and 
other materials to be brought in on a 
converted Navy LCT through a lagoon 
and along a canal now being dredged. 
The terrain dictates the type of drilling 
structure used, and the rig will be built 
on piling, although the operation itself 
is classified as a land prospect, the first 
of three to be drilled under that part of 
the contract. Present information indi- 
cates none of the depths will be excessive, 
and most of the formations to be tested 
will be reached within 6000 to 9000 feet. 

Kerr-McGee Oil Industries, Inc., will 
act as drilling contractors, working for 
CIMA, and drilling equipment was as- 
sembled in Houston before being trans- 
ported to the base of operations. 

In selecting prospects for land drilling, 
CIMA has the right to pick structures 
previously outlined by Pemex geological 


28.7 miles long. One is an 18-inch fuel 
oil line having ultimate capacity of 40,- 
OOO barrels daily, and the other a 10- 
inch line for light products with a 
capacity of 28,000 barrels daily. The pipe 
lines have the added advantage of re- 
placing rail transport which in this part 
of the country is incommodious and dan- 
gerous. At the same time it releases 
more than 400 tank cars which can be 
used for transportation in other zones 
lacking pipe line facilities, especially 
in the central part of Brazil 


and geophysical work, but in the case of 
the water structures it is necessary for 
the operators to do their own work in 
the absence of existing detailed informa- 
tion. The land prospects can be picked 
by mutual agreement out of certain areas 
which include regions in Vera Cruz, 
Tabasco and Campeche, and some work 
is now being done in all of these local- 
ities. A considerable amount of prelimi- 
nary exploratory work has been done in 
the Isthmus by Pemex and the compa- 
nies operating in the area prior to 1938, 
and the results of such geological and 
geophysical work have been made avail- 
able to CIMA. In recent years Pemex 
has covered approximately 10,000 square 
miles in the Isthmus with core drill, 
geological and geophysical work. 

It can be readily understood why the 
first activity should be at points along 
the coastline. The Isthmus is covered for 
the most part with tropical rain forest, 
and almost any area in the interior would 
multiply operational costs, since few lines 
of communication exist. Outside the salt 
dome basin, roads passable in all weather 
are almost non-existent, and building 
roads capable of supplying an oil opera- 
tion would entail great expenditure of 
time and money. Almost all of the wild- 
cat operations in the area are so situated 
that they can be reached only by air or 
by river transportation. In only a few 
instances are the rivers navigable 
throughout the year, and air strips capa- 
ble of handling heavy, freight-carrying 
aircraft are rare. The salt dome basin, 
wherein are located almost all the pres- 
ent producing oil fields, has been the 
scene of operations for more than 25 
vears. During this time roads to the prin- 
cipal fields have been constructed, but 
to the eastward into Tabasco and Cam- 
peche most areas of activity cannot be 
reached by highway or railroad. The 
CIMA organization has set up regional 
headquarters in Coatzacoalcos where 
supervisory personnel will be stationed 
and where material will be received, but 
some installations will also be maintained 


near the present well sites. 
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Exploration in Germany Meets 
With Increasing Success 


» 
ae drilling in Ger- 
many, intensified since the end of the 
war, has met with better success this 
year than in the period 1945-1948. A 
number of new areas had been brought 
into production during those years, but, 
with the exception of favorable expan- 
sion of several fields in the Emsland, 
no important oil discoveries were made. 

This year, however, results have been 
much more encouraging. Perhaps the 
most important new field since the close 
of the war was opened earlier this year 
at Ruehlertwist, also in the Emsland 
near the Dutch border. Subsequent drill- 
ing expanded the limits of this field and 
established production in more than one 
horizon. Information from Germany in- 
dicates the field has already been proven 
as a reserve of more than 25 million 
barrels, although in only the preliminary 
stages of development. The most recent 
extension of production was in comple- 
tion of Ruehlermoor 1, several miles 
east of Ruehlertwist production, but 
thought to be part of the same feature. 
This latest well was completed with 
flowing output of approximately 150 bar- 
rels daily from the Bentheim sandstone 
at 2085-155 feet. Prior to completion in 
this horizon the well had made tests 
of the Dichotomiten sandstone which 
indicated it should produce from that 
pay as well. 


On August 10 another field was 
brought into production with completion 
of Suderbruch 1, a wildcat in Lower 
Saxony near Schwarmstedt in the Han- 
over region. Drilled by the Gewerkschaft 
Brigitta-Deutsche Vacuum Oel interests 
(Standard Oil Company [N.J.], Shell 
and Socony-Vacuum Oil Company), the 
well found a 46-foot section of oil sand 
at a depth of 6757 feet, and was com- 
pleted at total depth of 7068 feet as the 
deepest producing oil well in northwest 
Germany. Of particular interest is that 
it was drilled on a so-called intermediate 
structure and will doubtless give rise to 
considerable additional work on such 
structures throughout the region. 

On production test the well flowed 
through a small choke at the rate of 
240 barrels a day, light oil with gas-oil 
ratio approximately 150-1. 

More recently the discovery of an oil 
field near Hamburg has been indicated 
through tests in a wildcat drilled in the 
Hohenhorn area, east of Hamburg and 
about three miles southwest of Schwar- 
zenbek. Hohenhorn 12 is on a salt dome 
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prospect where a number of wells have 
been drilled over a period of several 
years, a few of which showed traces of 
oil. The current well is the first to show 
indications of commercial production. Its 
importance is minimized, however, by 
the character of the oil, which would 
not seem to lend itself to normal re- 
fining processes as well as other pro- 
duction in the area. Initial tests resulted 
in recovery of from 20 to 45 barrels 
daily of heavy oil with relatively high 
sulfur content. Production is coming 
from two sandstone strata at 2633-49 
and 2729-40 feet, believed to be part of 
the Lower Dogger Jurassic formation. 


Exploration Plans 


Currently about one-third of the foot- 
age drilled in northwest Germany and 
3adonia is of exploratory nature, not 
including that drilled in extension tests, 
and the entire program is being planned 
with a view to continuing this wildcat 
activity. New drilling equipment is to 
be made available shortly through the 
approval of Marshall Plan allotments 
amounting to a million dollars for ma- 
chinery. At the same time preliminary 
work remains active with 15 geophysical 
crews working in northwest Germany. 
Some of this work has been carried out 
since June in the tidelands area of the 
North Sea in the Duhnen-Neuwerk- 
Schaarhoern region, attempting to out- 
line a structure believed to exist as part 
of the Heide-Meldorf group of fields. 
3efore the war a structure at Cuxhaven 
had been roughly outlined by refraction 
seismograph work as being connected 
to the Heide group which have produced 
from good accumulations in Tertiary 
beds on the west flanks. Although seven 
wells have been drilled on the Cuxhaven 
prospect, it is believed that all of them 
were either on the crest or on the east 
flank of the geologic high. Some show- 
ings of oil were found, but not in com- 
mercial quantities. The current problem 
is whether the west flank, extending al- 
most parallel to the coast offshore be- 
tween Cuxhaven and the Island of Neu- 
werk will show accumulations such as 
on the west flank of the Heide fields. 
Preliminary work of the current survey 
indicates a plunge of the Tertiary base 
down to about 4300 feet in the west, 
with the conclusion that there exist 
thick Tertiary beds such as found at 
Heide. 


Pakistan Discovery Clouded 
By Contradictory Reports 


Speculation and mystery prevail over 
the result of recent drilling operations 
in Pakistan where an important dis- 
covery was reported last July. The dis. 
covery was the first by Burmah Ojj 
Company (Pakistan Concession) Ltd, 
at Balkassar, West Punjab, and accord- 
ing to reports from Karachi the well] 
was flowing in excess of 2000 barrels 
daily, on early tests. 

The mystery deepened when Burmah 
Oil Company spokesmen in London de- 
nied the possibility of large production 
in Pakistan, but in so doing contradicted 
the company’s Pakistan branch office, 
which had issued optimistic reports. One 
petroleum analyst wrote in the Muslim 
Economist of Lahore: “All information 
is being kept a closely guarded secret 
by Burmah Oil Company. But judging 
on details which we know, we conclude 
that shortly the test well will be one of 
the world’s biggest. The daily produc- 
tion of this test well on July 3 went up to 
1800 barrels daily from a little over 100 
barrels daily on the first 24-hour test.” 

The initial well is said to have been 
brought in at about 8200 feet near 
Rawalpindi. Burmah Oil is continuing 
drilling in several other locations includ- 
ing Lakhra, Sind Province. where gas 
was found at about 5200 feet. 

Attock Oil Company, the onlv other 
operator in Pakistan, produced about 
560,000 barrels in 1948 from its three 
fields. Burmah Oil entered the Balkassar 
region a year ago and local experts judge 
this new field will produce 50 percent 
of Pakistan’s annual petroleum require- 
ments of 4 million barrels. Reserves also 
are indicated in Fast Pakistan, where 
Burmah Oil is now exploring. Geological 
reports have been especially favorable on 
the Mayamo belt near the East Pakistan 
Burma border, where there is an exten- 
sion of the Akyab oil fields of Burma. 
This belt runs to Digboi in Assam. 

Pakistan’s own oil reatirements are 
expected to rise sharply. Alreadv a large 
percentage of locomotives on the Pakis- 
tan railways have been converted to 
diesel, and the country is relving heavily 
on oil to accomplish its industrialization 
program. ) 

Pakistan officials have been talking 
about tightening the oil law which at 
present vests with the national govern- 
ment the right to grant oil concessions. 
A recent draft of the Pakistan Petro- 
leum Production Rules sets forth con- 
ditions and terms of operations. The 
government would take a 12 percent 
royalty under present laws, but it has 
been proposed to increase this rate to as 
high as 20 percent. 


WORLD OIL « October, 1949 





i = 


MID- 
York 


% 


























lal 


10n 
ted 
ice, 


)ne 


ion 
eret 
‘ing 


ude 


luc- 


nD to 


100 


een 
lear 
ling 
lud- 


ther 
out 
iree 
ssar 
idge 
cent 
lire- 
also 
ere 
rical 
eon 
stan 
ten- 
rma 


are 
arge 
ikis- 
| to 
ily 


tion 


king 
h at 
ern- 
ions. 


tro- 


COMPANY 


EXCLUSIVE EXPORT DISTRIBUTOR 
OV EMSCO SLUSH PUMPS 











Emsco Derrick ¢, E 
@nnounces the appoin 
Mid-Contineng Supp 
distributoy for Emsc 
and service ‘ 


O° Slush Pumps, 
On Emsc 
dto Export Divis 


inquiries All Export sales 
Pie: Slush Pumps should } 

Company, 42 Bron, hes on ‘d-Continens S : 

roadway, New York C; oPPtY 

ty, New York 


ny Yy 


a 
Ontinue to handle 
Wyoming. 





aa eae ae 
rT: 








Se . 
into al. 


" 
he 







“See 


wit 


PR ef 
<< prt fy 
’ 


mia So iien et vem ot be 
| af a; oat -” } 
4 






t 





:, 


jo 
: 
lime 
| 
, 


ADV .—42-49 


EMSCO DERRICK & EQUIPMENT COMPANY 
HOUSTON, TEXAS * LOS ANGELES, CALIFORNIA * GARLAND, TEXAS 
Exclusive Export Distributor for Emsco Slush Pumps 


MID-CONTINENT SUPPLY COMPANY, EXPORT DIVISION, 42 Broadway, New Gus pat on 


York City, New York @ Offices: Los Angeles * Houston * New Orleans * San Antonio 
Fort Worth ¢ Dallas ¢ Tulsa ¢ Caracas, Venezuela * Bogota, Colombia 


General Offices: Mid-Continent Building, Forth Worth, Texas 














Hp. input—500 at 65 rpm; max. 
ize liners —7'2"; stroke—16"; vol, with © 
_ max. size liners —751 gpm. 


size liners—8%"; stroke —18”; vol. with 
mox. size liners ~ 933 gpm. 2; patent beth 


aca eS 
Kets 














OR, eacaahet benitad a onl 


Market Demand Increasing 
For Alberta's Light Oils 


ae of light oils in Alberta 
were encouraged in September when 
British American Oil Company disclosed 
that arrangements have been made for the 
purchase of oil from Canadian Gulf Oil 
Company’s new discovery near Stettler, 
heretofore shut in for lack of a market 
outlet. Also, Imperial Pipe Line Com- 
pany, Ltd., as principal purchaser in 
Northern Alberta, announced a second 
increase in daily allowables, or pipe 
line acceptances, representing increased 
amounts of oil which will be purchased 
from wells in the Leduc, Woodbend, and 
Redwater fields. Some producers would 
not have been surprised if the announce- 
ment had related to a reduction, rather 
than an increase, in consequence of the 
continued drilling and completion of 
many new wells, all entitled to share 
pro-rata in the available market demand. 

Gulf will begin construction at once on 





Early 1950 Completion Goal 
Set for New Chile Pipe Line 


Construction began late in September 
on (Chile's oil pipe line from the Cerro 
Manantiales (Springhill) field to Caleta 
Clarencia (Clarence Cove) on Tierra del 
Fuego. The line will be 43 miles long 
and will run in a southwesterly direction 
toward the Straits of Magellan. About 
3000 tons of pipe will be required for 
the project, which will be an eight-inch 
line of 10,000 barrels daily throughput 
capacity. The line is scheduled to be put 
in operation by the first of 1950. 





During August and September tank- 
age was erected for the new line. One 
50,000-barrel tank has been put up at 
the field, another 80,000-barrel tank at 
the terminal, and a third 55,000 barrel 
tank there is under construction. Later 
two other 55,000-barrel tanks will com- 
plete the storage installations. 

The new line will handle the entire 
output of Cerro Manantiales field. A 
3300-foot 16-inch submarine loading line 
will allow tanker loading at the Strait 
for up-coast movement. At first Chile 
plans to export all the field’s production 
in order to obtain funds to finance con- 
struction of a refinery at Concordia. On 
completion of this plant, oil exports will 
be suspended and the total production 
will be refined in Chile. 

Cerro Manantiales field now has 12 oil 
producers capable of a daily output of 
more than 2000 barrels a day. In addi- 
tion six gas wells have been drilled in 
the field. 
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a 1%-mile gathering line joining the 
Canadian National Railways, where oil 
will be loaded into tank cars for ship- 
ment to British American refineries at 
Calgary and Moose Jaw. While the area 
of the new oil field about eight miles 
south of Stettler and 50 miles east of 
Red Deer, a midway point on the Cal- 
gary and Edmonton highway, would ap- 
pear to be limited by dry holes heretofore 
drilled in the general vicinity, it is in 
other respects similar to the Leduc field, 
in that production is found in two zones 
of the Devonian lime at total depth in 
excess of 5000 feet. The discovery well 
is said to have a potential of around 3000 
barrels of light oil per day. Meanwhile, 
Gulf is approaching the pay zones in a 
second test and is about ready to com- 
mence drilling in another wildcat about 
25 miles southwest of the Ellis discovery 
well. 


The new “allowables” established by 
Imperial Pipe Line Company, Ltd., effec- 


tive September 1, are as follows: 


Pipe Line Tncrease 
Field Acceptances Bbis/Day 
Redwater 135 10 
Leduc-Woodbend 
1-2 Zone 80 7 
D-3 Zone 175 10 
Lower Cretaceous 
Sand 80 5 
Golden Spike 325 25 


As nearly 500 wells are involved, this 
means that, if British American should 
follow suit in regard to wells to which 
it is connected, producers in the Ed- 
monton district will be afforded market 
outlets for nearly 5000 barrels of oil per 
day, which will bolster their gross in- 
comes by $13,000 or $14,000 per day, in 
the aggregate. 

Insofar as Imperial Pipe Line is con- 
cerned, these increases are based on an 
improvement in available storage, result- 
ing from a 41 percent increase in the 
sthroughput capacity of Imperial Oil’s 
new refinery at Edmonton, where con- 
struction has never been stopped since 
it was moved from Whitehorse, in the 
Yukon, and which is now rated at 21,500 
barrels per day, and on the restoration 
of refining facilities damaged by fire in 
the Imperial Oil plant at Regina, Sas- 
katchewan, which can handle up to a 
maximum of 17,000 barrels of Alberta 
crude per day. These supplies are trans- 
ported by rail from the flush fields of 
Northern Alberta. Imperial Oil’s refinery 
at Calgary is using 8000 to 10,000 barrels 
per day, which is supplied in part from 
the old field at Turner Valley. 


While accessible refining Capacity js 
the bottleneck limiting the production 
and marketing of crude in Western 
Canada, it happens that the harvest sea. 
son now in progress will mark the year’s 
peak of consumer demand. 

These added and rebuilt facilities at 
Edmonton and Regina, which bring Im. 
perial Oil’s prairies refining capacity up 
to a new total approaching 50,000 barrels 
per day of maximum throughput, will 
go a long way toward closing the gap 
between total refinery output and total 
consumer demand for finished petroleum 
products in the prairie markets, as de- 
fined by limiting freight rates, moun- 
tains, muskeg, etc. Another plant being 
planned for Edmonton might almost 
close this gap, temporarily, at least; but, 
at present, there is still a substantial 
shortage of finished products in the 
three prairie provinces, which demand is 
covered by imports from Eastern Canada 
and the U. S. 

Imperial Oil Limited is building a $34 
million plant for the extraction of nat- 
ural gasoline from gas now being flared 
at Leduc; and Irving B. Chittenden and 
associates of Angeles have an- 
nounced plans for the construction of a 
smaller plant to process wet gas pro- 
duced from the Hanna field. So far as is 
publicly known, no independent refin- 
eries have been planned or proposed, as 
there are virtually no independent mar- 
keting channels in Western Canada. 


Los 


Egyptian Crude Export 
Agreement Is Deadlocked 


In spite of previous optimistic reports 
of an impending agreement to end the 
Egyptian deadlock, it is now reported 
that the Egyptian government has re- 
fused to exempt the Standard Oil Com- 
pany of Egypt from the Mines and 
Quarry Law in such a way that the com- 
pany could export 7 to 10 percent of its 
crude oil production to be refined abroad. 
Mustapha Maher Bey, assistant under- 
secretary for Industrial Affairs, has an- 
nounced that the Ministry has not and 
will not medify the law concerning mines 
and quarries. 

American oil companies are reported 
to be trying to persuade the Egyptian 
government to confine the right to ban 
exports of crude oil only to such time as 
local production is below the country’s 
existing refinery capacity. When produc- 
tion is in excess, they suggest, the sur- 
plus should be exported for refining 
abroad. This would insure that Egypt 
would have all her requirements of oil 
refined locally and also benefit from ex- 
ports. 

Meanwhile, work on the expansion of 
the local refineries and plans to establish 
new ones will continue. . 
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VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building 


Houston I, Texas 


Call Houston, CAPITOL 7300, 
collect, for fast action on your 
emulsion-breaking problems. 


4 
Ld. DEHYDRATING AND DESALTING CHEMICALS @ WHEREVER COST AND EFFICIENCY COUNT 


NOTICE: Visco Products Company is authorized to manufacture and sell , Viee > OU Treating « mp ounds for use in the breaking and resoiving of o1/ emulsions, and to grant licenses for such use un 


er 
the following Unite d States patents: 1,860,562; 1,860,563; 1.912.330; 1,93 0.639; 2 64 2.214.783 i4 784 2,225,189; 2,303,414; 2,307,813; 2,318,034; 2,318,035; 2,321,056; 2.335.654. Re. 20,717 
and patents pending, Any purchaser of Visco Uil Treating compounds is aut th rized to use the same in the treating, breaking and resolving of oil emulsions in accordance with the abe ove patents. The 
tezalty for such use is included in the purchase price. Visco Products Company is autharieet oo and is willing to Krant licenses on a royalty basis, to all companies, and to others desiring to practice 
the patented subject matter. under any sand all of the above p atents, permitting the user to purchase the ofl treating compounds at will from any vendor, and to prepare the compounds for use under the 
above patent or patents, at a royalty « targe of 20 cents ver gallon. Application for ense should’ be made to Visco Predurte Company, Houston. Texas 
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Oil Men Investigate Rigs 
Available in Western Canada 


The Western Canada Petroleum Asso- 
ciation, a service organization whose 
membership is made up of men promi- 
nent in the oil industry of the Dominion, 
and which might be described as the 
counterpart of the Mid-Continent Oil & 
Gas Association, is conducting a poll 
of the situation as it exists in Alberta 
and Saskatchewan with respect to the 
number of drilling rigs available, in 
operation, shut down, etc. E. W. Kolb, 
secretary-treasurer of the association, 
would make no prediction in advance of 
the return of questionnaires outstand- 
ing, but he did say that when all have 
been returned and examined, the direc- 
tors of the association probably would 
consider the advisability of making pub- 
lic their findings as to surplus drilling 
equipment, if any should appear. 

Meanwhile, it is a matter of common 
report that more than 135 rotary rigs 
of various capacities are on hand, in op- 
eration, or “available” in the two prov- 
inces named above, of which 25 or 30 
are now shut down in the active and 
productive areas around Edmonton. 

Other contractors are coming in daily 
from the U. S. to investigate the possi- 
bility of finding employment for such 
equipment. It would appear, on an over- 
all basis, that there are on hand and 
en route to Canada enough men and 
equipment to handle all the drilling 
which may need to be done during the 
interval which must elapse before the 
completion of the proposed trunk pipe 


line may be expected to give relief to 
producers who now are unable to find 
markets for the greater portion of their 
potential output. 

Footage rates recently were cut by $1 
per foot to a new low of $5.50 in the 
3000-foot field at Redwater, while rates 
ranging from $8.25 to $8.75 are said to 
rule in the deeper fields of Leduc and 
Woodbend, where production is from 
depths slightly below 5000 feet. 

Routine drilling for production un- 
doubtedly will be slowed down, as an 
inevitable consequence of the local over- 
but exploratory 
continued 


supply of crude oil, 
drilling is expected to be 
without abatement, following the recent 
announcement of the commencement of 
work for the construction of a pipe line 
outlet, and the enactment in July of 
legislation which could be administered 
so as to permit the export of gas beyond 
provincial boundaries. Also, there are 
many strong U. S. oil companies listed 
among the newcomers to the Canadian 
scene, who may be expected actively to 
explore large holdings of acreage so as 
to have become actual producers when 
the proposed new pipe line is completed 


two years hence. Also, the terms of 
prospecting licenses, in addition to the 
usual factors of intense competition, 


serve to some extent to force the hands 
of licensees who must meet time limits, 
etc., in matters pertaining to geological 
reconnaissance, geophysical prospecting, 
core-drilling, wildcat drilling, etc. 


High Operating Costs Prevent 
U. §. Tanker Fleet Expansion 


a operating costs of Ameri- 
can tankers against those under foreign 
registry are preventing a further in- 
crease in the size of the American tanker 
fleet, it was brought out at a recent 
hearing before the sub-committee on 
Merchant Marine and Maritime Affairs 
of the Senate Committee on Interstate 
and Foreign Commerce. Millard B. 
Gamble, general manager of the marine 
operations department of Standard Oil 
Company (N. J.), explained the dilemma 
his company faces and one which is 
shared by other units of the petroleum 
industry. 

Transportation costs of American flag 
tankers are about 25 percent higher than 
in the case of comparable foreign flag 
tankers, Gamble testified. He presented 
the data in Table 1 showing Jersey 


International Section 
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Standard’s tanker relative to 
the world total. 
“The tanker fleet owned by Jersey 


and its affiliates is divided about equally, 


position 


WORLD’S TANKERS 


Deadweight Tons. 
Number of Tankers 
Number of T-2 Equivalent Tankers 


TANKER FLEET OF S. O. CO. (N. J.) and AFFILIATES 


Deadweight Tons 
Number of Tankers... 
Number of T-2 Equivalent Tankers 


PERCENT OF S. O. CO. (N. J.) AND AFFILIATES FLEET TO WORL 


Percent of S. O. (N. J.) and Affiliates Fleet to World Tanker | 


_ SR er eran eer 


NOTE: Tankers under 6,000 D.W.T. excluded, 


on the basis of carrying capacity, be. 


tween ships of foreign registry and 
ships of U. S. registry. Jersey interests 
own a much larger percentage of Amer. 
ican tanker requirements than of their 
foreign requirements. This is true jy 
spite of that fact that our foreign tanker 
requirements are substantially in excess 
of our domestic requirements.” 

Despite the fact that Jersey Standard 
like other oil companies, seeks to have | 
as many of its tankers under American 
flag as it can, Gamble testified that ip 
order to put under American flag the 
four new 26,000-ton tankers now being 
built for the company, an equivalent ton- 
nage in T-2’s would have to be trans. 
ferred to foreign flag. The company, he 
said, is now covered 190 percent in U.S. | 
flag tonnage of its domestic coastwise | 
requirements, and will probably average 
160 percent of coverage from now 
through 1950. 

“Therefore,” Gamble said, “we cannot 
jusitfy further additions to our Ameri- | 
can flag fleet at this time except by | 
compensating transfers.” He explains | 
there is some advantage in placing the 
new super tankers under U. S. flag and 
the transfer of equivalent capacity to 
foreign flag because wages are a smalle 
component of the total transportation 
costs in the case of the larger vessels 

“The question might be raised as to 
why our company has any foreign flag 
fleet,” Gamble “Jersey Standard 
and its affiliates operate tankers in prac- 
tically all of the world trades, and we 
believe it to be to the best interests of 
our country for Americans to engage in 


said. 


foreign trade of various kinds. However, 
where such trade cannot be carried out 
on a competitive basis, one’s business is 
short-lived. This is especially true in the 
tanker business where transportation 
costs under the American flag are ap- 
proximately 25 percent above those of 
the foreign-flag competitor. In the tanker 
business, therefore, it is not a question 
of choosing between American and | 
foreign-flag vessels for foreign business. 
The real choice is between the various 


foreign flags, of which Panama is one.” 








United 

States Foreign rotal 

8,817,000 15,067,000 93,884,000 
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§25 | 778 1,303 

897,000 1,033,000 1,930,000 

54 | 65 119 

53 53 106 

— nasil a 
D TANKER FLEET 


10.1 6.8 8.1 





WORLD OIL « October, 1949} 








Octo 





y, be- 
Y and 
terests | 


Amer- 


mm 14 PUMP PISTON MANUFACTURERS 
HAVE THEIR CATALOGS FILED IN COMPOSITE CATALOG 


rue in 
tanker 
CXCESS 


ndard, 


» have 
erican 


hat in 


iz the 
being 
it ton 
trans 
ny, he 
aS 
stwise | 
ferage 


now 


‘annot 
\meri 
pt by 
plains | 
ig the 
g and 
ty to 
naller 
tation 


»ssels 


as to 
n flag 


ndard 


prac- 
id we 
sts of 
ge in 
vever, 


d out 





ess IS 







in the 


EASIER TO COMPARE, EASIER TO ORDER oe | "is" Bc A 


ition anit Published by 





se ol | 


€ ap- From bits and blocks to wrenches and yokes, what- ry P: Paivusitt Cal 4 World Oil 
pee ever you buy for oil field or pipe line you'll save a pet 3 1 pMeNe 
estion | time, save money and eliminate errors in ordering 
J and when you look it up in Composite Catalog. Com- 
ee plete catalog data on 2980 types of equipment by 
one” | 462 leading manufacturers is contained in the cur- 
rent edition, indexed for easy reference by product 
THE UNIVERSAL 
EQUIPMENT GUIDE FOR 


ee OIL COUNTRY BUYERS 


«COMPOSITE CATALOG 


106 


otal and company. 








‘DESCRIPTIONS OF NEW EQUIPMENT IN THIS ISSUE OF WORLD OIL ARE SUPPLEMENTS 
TO THE MANUFACTURERS’ PRE-FILED CATALOGS IN COMPOSITE CATALOG 












1949} October, 1949 » WORLD OIL 245 








— 


New and improved equipment of manufacturers who describe 
their products or services in the current Composite Catalog 


248—Dual Pump Drive 





This item supplements 
Oil Well Supply Com- 
pany data as shown on 
pages 3105 - 3252 of 
Composite Catalog. 





Successful deep sea 
drilling depends con- 
siderably upon utiliz- 
ing wherever possi- 
ble equipment which 
will require the least 
amount of space 
without loss of oper- 
ating efficiency. De- 
signed for Magnolia 
Petroleum Company, 
a special dual pump 
drive has a width al- 
most 30 percent less than that of most 
dual pump drives used in land drilling. 
The unit is in operation aboard a con- 
verted wartime YF Navy barge off the 
Louisiana coast. 

The dual pump drive is narrow enough 
to fit between the bulkheads of the barge 
with adequate working space around the 
unit without sacrificing performance. 
The unit was designed with a minimum 
number of parts and with a view to eas- 
ing the handling problems encountered 
in barge installation. 

The No. 2 pump is driven by means 
of an extension from the No. 2 engine 
shaft through a jack shaft which is 
mounted on the same center as the shaft 
driving the No. 1 pump. Either pump 
may be driven independently at different 
speeds and either pump or both pumps 
may be driven by both engines. 

The arrangement allows identical short 
center chain drives to the pumps. The 
design also permits setting the pumps 
side by side, adding to the over-all com- 
pactness of the unit and simplifying 
piping. 

The additional shock stresses result- 
ing from the use of chain drives instead 
of belt drives were offset by placing hy- 
draulic couplings between the engines 
and the compound transmission to cush- 
ion shock loads in either direction be- 
tween engines and pumps. 

The transmission was designed to con- 
form to the compactness of the entire 
unit. Compound chain and sprockets and 
all bearings in the compound case are 
oil bath lubricated. Lubrication is pro- 
vided by three oil pumps—one to each 
of the pump chain drives and one in the 
transmission case. 
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Both pump drives are connected to 
the transmission through Fawick clutch 
couplings which allow all chains in the 
pump drives to remain stationary when 
the unit is not in operation. 

The unit is operated by a central con- 
trol panel containing air throttle engine 


controls and air-operating valves for 
controlling the pump clutches. An air 
pressure gauge in the panel indicates 
pressure in the air system. 

For additional information, write Oil 
Well Supply Company, 2001 North La- 
mar, Dallas, referring to WorLp OIL item 
248. 


249—Flexible Couplings 





This item supplements Morse Chain Company, 
Division of Borg-Warner Corporation, data as 
shown on pages 2782-2785 of Composite 
Catalog. 





A silent chain flexible coupling, desig- 
nated as Series DSC, consists of two 
sprockets wrapped with a center ‘guide 
Morse Silent Chain. Disconnection is 
accomplished by unwrapping the chain 
after removing the single connecting pin 
or by moving either sprocket endwise 
out of mesh with the chain. 

Stock bores range from Y%-inch to 
2% inches, with horsepower capacities 
up to 119 horsepower at 2000 revolutions 
per minute. Either stamped steel or plas- 
tic covers are available. 

For additional: information, write for 
Catalog C 45-49, Morse Chain Company, 








7601 Central Avenue, Detroit 8, referring 
to Worxp O1L ttem 249. ’ 


250—Crawler Tractor 





This item supplements International Harvester 
Company data as shown on pages 2037-2040 
of Composite Catalog. 





The TD-24 diesel crawler tractor is 
equipped with an hydraulically controlled 
planetary gear train. Planet power final 
drive permits gradual turns with power 
on both tracks or pivot turns with one 
track locked, and provides a high-low 
speed range (both forward and in re- 
verse) without shifting of transmission 
gears. This high-low speed range, in 
conjunction with the four-speed trans- 
mission and the reverse lever, gives the 
tractor eight forward and eight reverse 
speeds. 

In operation, the planet power final 
drive system acts like two dual-speed 





rear axles, each coupled independently 
to its respective track, and each hydrau- 
lically controlled by a separate lever. 
With one control lever in the high-speed 
range position and the other in the low- 
speed range position, the tractor makes 


a gradual turn with power on both 
tracks. With both control levers in the 
high-speed position, the tractor travels 
straight forward in high speed range. 
The same principle applies with both 
levers in the low-speed position. A third 
position of either lever locks the cor- 
responding planet drive and track and 
puts the tractor into a pivot turn. 

For additional information, write In- 
dustrial Power division, International 
Harvester Company, 180 North Mich- 
igan Avenue, Chicago 1, referring to 
Wor_p O11 ttem 250. 
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BUY LESS 


... the best 
costs so little 


CM HOISTS AND PULLERS 
are ruggedly constructed 
to give you years of trouble- 
\ free service. Yet they are 
unusually light...easy to 
ihandle because they are 
i constructed of the strongest 
alloys of steel and alumi- 





num. Equipped with famous 


Herc-Alloy flexible, welded 
alloy steel chain. 
@ Capacities from % to 
10 ton. 
@ 1-ton model weighs 
only 35 pounds. 
@ 96% efficient—easy to 
operate. 
@ Lifetime lubricated. 


@Capacities %, 173, 
3 and 6 ton. 


@ X-ton model 
weighs only 13 Ibs. 


@ Lifts or pulls at 
any angle. 
@ Lifetime lubricated. 


Write for catalog 
and name of your 
nearest CM dealer. 


CHISHOLM- MOORE 


HOIST 
CORPORATION 


Affiliated with Columbus McKinnon Chain Corp 


GENERAL OFFICES AND FACTORIES: TONAWANDA, WN. Y 


SALES OFFICES: New York * Chicago * Cleveland 
San Francisco * Los Angeles 
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251—Power Take-Off Pumps 


This item supplements Marlow Pumps data as 
shown on page 2504 of Composite Catalog. 











A power take-off tank truck pump 
with self-priming centrifugal operation 
is designed especially for petroleum tank 
truck operations. It is available in two- 
and three-inch sizes, high and low pres- 
sure, with capacities from 20 to 200 
gallons per minute, flanged or threaded 
connections. 

The built in gear increaser consists of 
precision gearing, direct coupled to the 
power take-off. The gear unit is fitted 
with a mounting bracket that permits 
installation in any one of four 90-degree 
positions. The discharge tee of the pump 
is similarly positionable. 

Free-flow design and “diffuser” prim- 
ing methods enable the pump to prime 
automatically and pump one compart- 
ment after another. It contains no aux- 
iliary priming devices. The pump has a 
self-compensating shaft seal. 

For additional information, write 
Marlow Pumps, 568 Greenwood Avenue, 
Ridgewood, N. J., referring to Worip 
Or item 251. 


252—Plunger Pump 





This item supplements Gaso Pump & Burner 
Manufacturing Company data as shown on 
pages 1385-1404 of Composite Catalog. 





The Figure 3364 Horizontal Triplex 
Plunger Pump, has a capacity of 44 bar- 
rels per hour at 900 pounds working 
pressure. 

The 2% x 3-inch pump was designed 
primarily for small oil leases, with spe- 
cial application to crude oil gathering 
systems, salt water disposal and fresh 
water supply. 

It is equipped with a molybdenum al- 
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loy cast iron fluid end for oil service or 
with an aluminum bronze fluid end for 
corrosive fluids. 


For additional information, write Gaso 
Pump & Burner Manufacturing Com- 
pany, 900 East First Street, Tulsa, re- 


ferring to Wortp O1r item 252. 


253—Evener Assembly 


This item supplements United States Rubber 
Company data as shown on pages 4150-4157, 
and Cabot Shops, Inc., data as shown on 
pages 897-899 of Composite Catalog. 








A new rubber evener bearing used in 
the evener assembly of oil well pumping 
units, reduces from 100 to 38 the number 
of parts required for pumping unit con- 
struction. 

In a special test, a unit with a rubber 
evener bearing assembly was given a 
severe unbalanced load and operated at 
three times normal field operating speed. 
The rubber evener bearing completed 
more than 40 million cycles, outwore 
many of the structural metal parts in 
the unit, and maintained serviceable op- 
erating condition, according to the 
manufacturer. 


Rubber eliminates lubrication since the 
assembly needs no fractionally sliding 
or roller parts. It is resistant to salt 
water, sand, grease and grit, and insu- 
lates the gear box from excessive well 


~ 


‘ei. ae — 
shocks caused by fluid pounds, gas locks, 
sanding up or paraffin. Assembly to pro- 
vide for misalignment is unnecessary 
because of rubber’s self-aligning prop- 
erties. 

Pictured is an oil well pumping unit 
equipped with the new evener assembly. 

For additional information, write 
United States Rubber Company, Rocke- 
feller Center, New York 20, or Cabot 
Shops, Inc., P. O. Box 1101, Pampa, 
Texas, referring to WorLpD Ot ttem 253. 
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254—Diesel Engine 





This item supplements Cummins Engine Com- 
pany, Inc., data as shown on pages 1089-1108 
of Composite Catalog. 





The new four-cycle, 12-cylinder, V- 
type, supercharged Model NVHS-1200 
Cummins Diesel has a maximum rating 


of 550 horsepower turning at 2100 revo- 
lutions per minute. It is designed for 
use in off-highway automotive units, 
other mobile mining and construction 
equipment, oil well drilling rigs, gene- 
rator sets and other portable and sta- 
tionary applications. 

This engine is equipped with a new 
Cummins “DD” fuel pump, shown in 
the cutaway model. The pump contains 


a double disc arrangement. One disc 


Low Maintenance 
LOW COST — LONG LIFE 


ee Nh vehehe 


With A 3AR Wire Line 


STRIPPER FOR SWABBING TUBING 


Type 3AR King Wire Line Stripper (‘‘Oil Saver’’) 
is the ideal tool to use in connection with 
swabbing operations. 


The positive latch and sure release insure against accidents 
and eliminate the possibility of jerking a wire line in two. 


The packing is inserted from the sides of the tool and the 
tool can be repacked while the line is in the hole. 


The roller line guides center the line; outlasts the more 
commonly used bushing many times. 


Grease nipples are provided to lubricate the guide rollers. 


The non-sparking materials used in its construction minimize 
the fire hazard. 


Convenient hand holds contribute to easy handling of the 


tool. 
Patented 


FOR WIRE LINE CORING THE 4AR KING WIRE 
LINE STRIPPER IS WIDELY USED 


The Type 4AR Stripper is similar to the Type 3AR, except it is a little larger. It is com- 
monly used in connection with the Type 4C King Circulating Head. It can be, and some- 
times is, used with other makes of circulating heads. 

These tools are constantly coming into greater use. A trial is convincing. 

All prices F.0.B. Houston, Texas, and subject to change without notice. 


Sold through your supply store 


Export: R. S. STOKVIS & SONS, Inc. 
17 Battery Place, New York 4, N. Y. 


See your Composite Catalog for detailed description of other King Tools. 











210 TERMINAL STREET 








KING OIL TOOLS 


HOUSTON 20, 


PHONE WO-8013 
TEXAS 
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allows fuel to pass into the metering 
pump, while the other performs the dis- 
tributive function only. A single plunger 
measures the fuel charge for all cylin- 
ders, so that each injector réceives the 
proper predetermined amount of fuel at 
any required engine speed and load within 
the approved ratings. The fuel is de- 
livered to the injectors at low pressure 
through a rotating distributor disc ar- 
rangement. 

For additional information, write 
Cummins Engine Company, Inc., Diesel 
Drive, Columbus, Ind., referring to 
Wortp Or ttem 254. 


255—Gas-Liquid Separator 





This item supplements Parkersburg Rig & Reel 
Company data as shown on pages 3349-3420 
of Composite Catalog. 





The Hydracepter is a device for the 
prevention of gas line freezing by the 
removal of free water—the cause of hyd- 
rate formation—from the gas line at the 
point in the system where the maximum 
portion of produced water is in the 
liquid phase. 

It is a small, high-pressure, horizontal 
gas-liquid separator with a settling 
chamber for separation of water from 
the condensate in the line, so that the 
water-free condensate may be returned 
to the line and carried on with the gas. 
It is installed directly in the gas line. 

The settling chamber, supported at one 
end below the separating chamber by 
the pipes connecting the two vessels, 
performs the functions of a float, thereby 
eliminating the need for an_ internal 
float. The unsupported end of the settl- 
ing chamber rests some of its weight 
on a strain gauge pilot. 

The Hydracepter is available in two 
types. Type “W,” for removal of water 
only, permits all hydrocarbons, both 
liquid and gas, to flow on to the plant 
or separator. Type “L” removes all 
liquids and is installed on supply lines 
to drilling rigs, camp fuel systems and 
gas transmission lines generally. 

For additional information, write 
Parkersburg Rig & Reel Company, 1941 
Crawford Street, Parkersburg, W. Va. 
referring to \WorLp O1 item 255. 
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CONVENTIONAL FLYWHEEL WHICH IT REPLACES 


Here is super-smooth power flow 
for your power transmission 
train—a safety cushion of oil 
between power and load—a 
Fluid Coupling that operates 
with no metal-to-metal contact 
between Driver and Runner. 


With gyrol Fluid Coupling, 
Chrysler Industrial engines now 
offer exclusive new operating 
advantages to builders and 
operators of many types of 


gasoline-powered machines. 

Chrysler’s famous gyrol Fluid 
Coupling has been proved on 
more than a million Chrysler, 
De Soto and Dodge passenger 
cars and trucks over a period of 
11 years. Proved on scores of 
industrial applications, too. 

See your nearest Chrysler In- 
dustrial Engine Dealer or write 
Industrial Engine Division, Chrysler 
Corporation, Detroit 31, Michigan. 
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256—Industrial Pump 
Valves 





This item supplements American Iron and 
Machine Works Company data as shown on 
pages 221-260 of Composite Catalog. 














Drebesy 








Designed for reciprocating pumps in 
such uses as pipe line and refinery serv- 





ice, industrial pump valves, valves and 
seats are furnished in bronze alloy with 
a special phenolic valve plate for oper- 
ating temperatures up to 300° F. and 
pressures up to 750 pounds per square 
inch. For temperatures up to 950° F., 
this same design is available in stainless 
steel. 

In the three-web seat, the center guide 
post is cast as an integral part of the 
hard bronze alloy seat, thus eliminating 
a threaded connection which often cor- 
rodes and breaks. 

The phenolic valve plate can be re- 
versed when one side becomes exces- 
sively worn. 

The conical valve spring is made of 
bronze or steel spring wire which offers 
only four pounds resistance. It will 
compress to a height of one-eighth-inch, 
with no coil clash. 

The valve and spring retainer is re- 
cessed to prevent damage to the conical 
spring when valve is fully opened. Valve 
plates can be changed without removing 
seat from the pump. 

For additional information, write 
American Iron and Machine Works 
Company, P. O. Box 1777, Oklahoma 
City, referring to Wor.LD Ott item 256. 
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257—Double-Drum Rig 


This item supplements Wilson Manufacturing 
Company, Inc., data as shown on pages 434]. 
4376 of Composite Catalog. 








A double-drum rig, the Mogul Tor- 
cair, will’drill up to 4000 feet with 414- 
inch drill pipe. The rig is also rated for 





well servicing up to 8000 feet with 2%. 
inch tubing without hydromatic brake, 
When the brake is added to the rig, the 
equipment is capable of doubling that 
servicing depth. 

It has torque converter drive and full 
air controls. Air-tube disc clutch is used 
and all air connections are on the out- 
side. 








“Vill take the 
WIRE one 
every time!” 


WYTEFACE “’A’’ 


Trade Mark 


AIR for the Oil Industry 


WORTHINGTON AIR-COOLED 
Angle, Single and Two-Stage 


COMPRESSORS 


Available as Bare Units with V-Drive Sheaves; 
or Tank-Mounted as well as Base-Mounted. 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 





Electric or gasoline engine drive. 





A. M. LOCKETT & COMPANY, LTD. 


HOUSTON NEW ORLEANS DALLAS 





* service. Resist rust and corro- 
sion. Raised rims and markings 
FIELD protect the white background 
from abrasion from rails, pipe, 
STOCKS rocks, concrete. Made in styles 
AT especially for Oil Riggers, Oil 
Gaugers and for general meas-. 
CONVENIENT urements. See your supply 
POINTS house, or write for details to 
Keuffel & Esser Co., Hoboken, 

* New Jersey. 
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Easy to read in any light, from 
any angle. Designed for hard 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK « HOBOKEN, N. J. 


Chicago ¢ Detroit ¢ Los Angeles 
St. Louis ¢ San Francisco © Montreal 
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[IN ALL CONDITIONS 


BOFEC-FIELDING TYPE SPA [2 SLUSH PUMP 


4 pot superimposed valve pattern. Valve cage metal to metal 
taper seat with pressure seal. Valve covers fitted with pressure 
seals ensuring positive hold down of valve cage and providing 
automatic pressure closure of valve cover. Stream lined valves 
self cushioning type and seats without bridges providing free 
flow of fluid. Fabricated power end, braced and re-inforced 
for maximum strength. 


All steel construction. Tested to 3500 |b. per square inch. 
12” stroke Max. liner dia. 77”. Power input 165 BHP. 
Dbl. helical reduction gears. Roller bearings on main and 
pinion shafts and on eccentrics. Maximum working pressure 
2000 per square inch. 
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RITISH MANUFACTURE 

DIL RESISTING RUBBERS 

‘ ABRICATED CONSTRUCTION 
EARLY DELIVERIES 
OMPETITIVE PRICES 


RECD. TRADE MARK 


BRITISH OILFIELD EQUIPMENT COMPANY LIMITED 
Duke’s Court, 32, Duke Street, London, S.W.|1. 





Telephone: Whitehall 6177 Cables: Bofec Piccy London 
Bes. Sees er ae hd OER ae ie Oo ee eS 
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ates a water valve in the cooling system 
to control the amount of braking action 
The engine cooling system and _ the 
hydrotarder cooling system have been 
combined so that engine radiators serve 


strung up it will absorb a total of 1300 
horsepower when dropping the stands 
at the rate of 60 feet in 12 seconds. The 
brake is so arranged that it will absorb 


The catheads, which are held in place 
by one bolt, are removable to bring the 
unit to eight feet in width. 

The unit can be equipped with a 15- 


inch double rotor type hydromatic little power when taking up the empty 

brake driven by a chain drive from the _ blocks, and jaw clutch does not need to to cool the brake water when going in 
countershaft. This brake can be used be disengaged to take up the empty the hole. 

with either upper or lower drum. When _ blocks when the trip is completed. For additional information, write 


Wilson Manufacturing Company, Inc. 
P. O. Box 329, Wichita Falls, Texas. 
referring to Worwp O1. ttem 257 


An air valve at control position oper- 


lines 


used on main drum with five 


258—Lightweight Tong 





This item supplements Web Wilson Oil Tools, 
Inc., data as shown on pages 4317-4340 of 
Composite Catalog. 





The new Type D tong, adaptable to 
the needs of operators of portable mast 
rigs for shot-hole and geophysical op 
erations, is designed on the three-jaw 
principle. 

It has a spiral hinge pin arrangement 
for equalized pressure against the drill 





GEOPHYSICAL SURVEYS 


with he NEW 









Each photograph taken by this new 
field instrument records all the data 
needed for the accurate determination 
of distance, direction and elevation dif- 
ference between instrument and rod — 





eliminates all reading in the field. 
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REPUBLIC EXPLORATION COMPANY 


TULSA, OKLAHOMA 





CONVERSION PROJECTOR 





This new film reading device measures 
vertical angle differences to within 6 seconds of 
arc, distances to within 5 feet in 1000 feet, 
horizontal angles to 15 minutes — permits visual 
office interpretation of all field survey opera- 


tions. 





Both the Topographic Camera and the Conversion Projector 
are easy, fast and economical to operate — and are now available 
for sale or lease. Write for further details. 





pipe from all three jaws. It equalizes 
the loading stresses on the hingepins and 
jaws so as to minimize breakage of thes 
parts. 

Size range of the tong is changed by 
replacing the lug jaw. Size ranges of 
the individual lug jaws are 2% to 3% 
inches; 27% to 4%; 4 to 5% and 5% 
to 6%. 

Distance from the center of the pipe 
to the end of the lever when the tong 
is in operating position is 2914 inches 
It uses standard 4%-inch long tong dies 
and a one inch diameter hinge pin 
Weight is approximately 95 pounds. 

For additional information, write Web 
Wilson Oil Tools, Inc., W. W. Wilson 


Building, Huntington Park, Calif., re- | 


ferring to Wortp Or. ttem 258. 
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the job—choose the Bethlehem coupling. 
The Bethlehem coupling is made from either carbon or alloy 


steel, and is ideal for use in sucker rod strings because it comes 


j 


carburized, hardened and ground for protection against well wear. 


It is also furnished unhardened. The coupling is tapped after heat- 


WA 


treatment to avoid distortion of threads, and it provides a tight fit 

with the rod because care is taken during manufacture to grind 
the two coupling faces at right angles to the threads. 

You're missing something if you haven't used the Bethlehem 


| coupling. Why not give it a workout on your next pumping job? 
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Ornen NEW AND IMPROVED Equipm ont 


259—Tilting Trailer 


Two tilting trailers 
for hauling tractors, 
mixers, compressors 
and similar bulky 
equipment can be 
loaded or unloaded 
by one man without 
skids or blocks. The 
trailers can be used 
behind any standard 
one-half to one ton 
truck equipped with 
standard pintle-hook. 

Mode! TSA-2 has 
eight to ten ton ca- 
pacity with 96- by 
187-inch platform, 
and rides on a single 
axle with two wheels. 
A double-acting hy- 
draulic cylinder cush- 
ions the trailer plat- 
form when it is being 


Beet 
esti 
f wont: 


a 





equipped with Warner electric brakes 
safety chains and four lashing rings. 

For additional information, write La 
Crosse Trailer Corporation, Gould and 
Sumner streets, La Crosse, Wis., refer. 
ring to Wortp O1L ttem 259. 


260—Safety Cage 


A high degree of safety in tank main. 
tenance is provided with a new alumi- 
num alloy Roll-Around safety cage. 


Mechanism of the cage weighs 25 
pounds, and can be carried by one man 
to the top of the tank. A wire cable is 
fastened to an eye-bolt in the center of 
the top of the tank, threaded through 
the curved tube of the Roll-Around, and 
fastened to a block-and-tackle or electric 
hoist. The set of casters which roll on 
top of the tank next to the rim can be 
locked whenever desired to prevent roll- 





form, and rides on a tandem axle with 
four wheels. The entire trailer tilts for 
loading by removing a pin from the 
hinged drawbar. The weight of the load 
brings the trailer down into position, 
after which the pin is inserted and the 
trailer is ready to move. It comes 


tilted with or without load. The-one- 
piece axle and drawbar are removable. 
The trailer is available with heavy-duty 
La Crosse air or vacuum brakes, safety 
chains and. six lashing rings. 

Model LTA-4 has six to eight ton 
capacity with a 78%4- by 124%4-inch plat- 





ing. Bracket on which the other set of t 
casters is mounted is adjustable verti: | 
cally to permit the casters to roll on the | 
rim of the tank, no matter how the tank | 
is constructed. ] 


The safety cage, weighing 70 pounds, | 


PIONEER IN THE DEVELOPMENT OF 


can be raised with the oo to he N 
height desired. The rator’s safety bell 
M A R N E D RI L LI N G al U | PM E NT a * onto the ol gpnterre tat Areal a 


support construction permits free move: 
ment of pole guns and other tools from | 
side to side. Caster wheels are widely 
spaced to prevent the cage from being j 
whirled around by wind. Adjustable legs 


Specializing in Submersible Drill Barges 
and Offshore Drilling Tenders 





enable the operator to positton the cage D 
f7 E the proper distance from the tank sur T 

f face 

FF BLOCOWRAEZSE CO ” et = 

iii A _ ag For additional information, write Up be 
SHIPBUILDING COMPANY Right Scaffolds, 1013 Pardee Street, Ber-| un 
ORANGE, TEXAS keley, Calif., referring to WorLp OIL tem! to 
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Under the grind 





of daily service 
Marsh Gauges 
stand out 

as the kind that 
maintain 


their accuracy. 


JUST OFF THE PRESS 


New, fact-filled catalog 
covering Marsh instruments. 
Ask for your copy. 





JAS. P. MARSH CORPORATION 


DEPT. K, SKOKIE, ILLINOIS 


The Jas. P. Marsh line includes gauges especially designed for blenders, 
boilers, burners, capping, Christmas trees, columns, heaters, hydrogen 
units, instrument panels, pumps, Reid vapor bombs, scrubbers, separa- 
tors, mud pumps, stills, towers, and other applications including oxygen 
and welding gauges. 
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OTHER NEW EQUIPMENT 





261—Unit Cooled Motors 


Standard totally-enclosed, unit-cooled 
direct current motors in ratings up to 
200 horsepower are available with a new 
type cooling assembly which enables 
them to operate at slow speeds for long 
periods of time. 

Two blowers, driven by a single G-E 
Tri-Clad induction motor, in the air-to- 
air cooling assembly provide ventilation 
independent of motor speed. One blower 
circulates internal air through the motor 
and unit cooler, while the other blows 
external air through the cooler. The new 





cooling system makes full torque pos- 
sible down to almost zero speed con- 


tinuously. 
The unit cooler is built of pressed- 
steel sheets which have been stacked 


and welded together at the edges to pro- 
vide alternate air passages at right angles 
to each other. Upon entering the cooler, 
clean air from the motor is broken up 
into small streams by multiple passages 
which are surrounded by similar streams 
of cool air coming from the outside. 
Motor air never comes into contact 
with the contaminated outside air. The 
outside air, owing through the alternate 
set of passages at right angles to the 


Bottom Water 


is a drain 


on profits 


Eagle Lead Wool 


shuts out Bottom Water! 


To insure an uninterrupted flow of 
oil from your wells, banish bottom 
water with economical Eagle Lead 
Wool. This finely stranded metallic 
wool, tamped around the hole, 
effectively seals every crack, becomes 
a permanent, non-corrosive plug. 
Packed in convenient 50-pound 
sacks—easy to place in special 
cartridge-shaped Eagle Wire Con- 


tainers sized to fit all casings. 


EAGLE LEAD WOOL 


Seals off Bottom Water— 


keeps ’em flowing! 
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These 3 Eagle Bearing 
Metals meet most 
requirements 


Eagle Dreadnaught — for 
extreme speed and heavy-duty 
conditions. 

Eagle Outlasta — for medium 
speed and average-load 
conditions. 

Eagle Durable—for low speed 
and light-duty conditions. 


THE 
EAGLE-PICHER 
COMPANY 
EAGLE 


Cin 4 


DICHER 
East Bt. Louis 








external passages, absorbs the heat from 
the internal air stream. 

Designed for operation in dusty, dirty, 
and oil-laden atmospheres, the motors 
require no piping, duct-work, air filter, 
or pressurized air supply. 

For additional information, write 
General Electric Company, Schenectady 
5, N. Y., referring to Wortp OIL item 26] 


262—Gate Valve 


Cast steel gate valves in a 900-pound 
series are designed to meet all recog- 
nized specifications. They have uniform 
wall thicknesses and flange sections, and 
are constructed of cast steel conforming 
to ASTM specification A 157 Type Cl, 





or can be made to individual require- 
ments. 

The valves are available with welding 
or flanged end in sizes 3-, 4-, 6-, and 
8-inch. 

For additional information, write Pa- 
cific Valves, Inc., 3201 Walnut Avenue, 
Long Beach 7, Calif., referring to WorLD 
Or item 262. 


WORLD OIL « 


October, 1949 | 





| 


| 


from 


lirty, 
otors 
ilter, 


write 


tady 
1 26) 


ound 


‘COg- | 


form 
and 
ning 


a Ch 


lire- | 


ding 
and 


Pa- | 


nue, | 
ORLD | 


949 | 


| 
| 









Lighter In Weight 
Easier To Handle 


Maximum Safety 


October, 1949 
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Ratigan +214 “quick-acting” Tubing Tong takes a positive, sure 
grip instantly. It is correctly balanced, and the rachet-like action 
speeds up the job of running tubing. It is new in design and much 
lighter in weight, than previous Ratigan Tongs. . . . permits easy 
handling for maximum safety. 

The #214 has greater strength and is always in position to be put 
on the tubing. The dies are held at the proper angle and can be 
changed in less than one minute. They simply slip into place and are 
held firmly in position by a lock nut. 

Three size jaws are available—2”, 2/2” and 3”—and are quickly 
and easily changed. 

For complete information on all Ratigan products consult your latest 


addition of the Composite Catalog. 


J. P. RATIGAN, INC. 


1213 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


Export: National Supply Export Corporation, 30 Rockefeller Plaza, New York, N. Y. 


WORLD OIL 


RATIGAN 


NO. 214 TUBING TONG 


Run Tubing FASTER! 


High tension spring 
holds jaw in place for 
placing on tubing in- 
stantly. 


Dies are changed 

quickly and easily, 

simply by turning a 
lock nut. 


RATIGAN PRODUCTS ARE SOLD THROUGH LEADING SUPPLY STORES 
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263—Oscillator 


Circuit of the Model “M” Oscillator 
has no lower limit to its possible fre- 
quency of oscillation. The frequency is 
continuously variable from 1 to 120,000 
cycles per second in five overlapping 
ranges. Two positions are provided on 
the range selector switch for fixed fre- 
quencies which are determined by units 
which plug into the central tuning as- 
sembly. Plug-in units may be obtained 
for frequencies as low as 0.1 cycles per 
second. 








OTHER NEW EQUIPMENT 











The circuit uses two separate ampli- 
fiers connected by a four-terminal bridge 





DAN L. CLARK 







W. M. AVERILL 


DAN L. CLARK 
DRILLING 


COMPANY 


OIL AND GAS WELLS 


CORPUS CHRISTI, TEXAS 


RUPERT COX 


Drillers of 


POWER 
AND 


STEAM 
RIGS 


WILSON BUILDING 





Local 7746—7747 








Telephones 


Long Distance 95 
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network. The circuit is self-balancing 
and direct current is kept out of the 
thermal amplitude control element with- 
out use of a blocking condenser. The 
entire circuit is fed from an electroni- 
cally regulated power supply. Oil filled 
filter, bypass and coupling condensers 
are used. One electrolytic condenser is 
used for output coupling. 

Power consumption is 140 watts at 
115 volts and 60 cycles per second. The 


instrument is 934 inches high, 18% 
inches long, and 12 inches deep. 
For additional information, write 


Southwestern Industrial Electronic 
Company, 2831 Post Oak Road, Hous- 
ton 19, referring to WorLp OIL item 263. 


264—Check Valve 


This cast steel valve body makes 
possible smaller check valve installa- 
tions. Because the new body design re- 
duces pressure loss 40 percent, a size 
smaller check valve can do the work of 
a larger valve. 

Smaller body size has been achieved 
by the use of integral Stellite seat and 
Kkdward Equalizer which allows the 
disk-piston to rise completely out of the 
path of flow, thus utilizing the entire 





flow passage. Bonnet bore is only slight- 
ly larger than the ASA standard for 
port openings. As a result of this, over- 
all weight of the valve is reduced and 
pressure load on the bonnet seal and 


operating mechanism is minimized. 
Tubular design of the disk-piston is of 
minimum weight and prevents over-the- 
disk flow. 

Equalization of pressure in all in- 
ternal areas of the valve, reduction of 
weight in the floating disk-piston, and 
streamlined internal contours which 
eliminate turbulence combine to de- 
crease pressure loss in the new body 
design. 

Check valves with new body design 
are built in 900-, 1500-, and 2500-pound 
classes with both globe and angle pat- 
terns. They are available with pressure- 
seal or bolted bonnet and with flanged 
or welding ends. 

For additional information, write 
Edward Valves, Inc., 1234 West 145th 
Street, East Chicago, Ind., referring to 
Wor.p OIL item 264. 
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AYNE> 
wire wrapped SCREEN 


Available in “Your Choice” of Gauge Opening 







O12 GAUGE O14 GAUGE O16 GAUGE 





020 GAUGE .040 GAUGE 050 GAUGE 





060 GAUGE 080 GAUGE 100 GAUGE 425 GAUGE 


The black lines represent the spaces between the wires. Shaded portions show 
shape and size of wires. 


In the Layne Wire Wrapped Screen, you can get the gauge opening 
best suited to your sand problem. The Screen is wrapped to any 
gauge desired. The table above gives an idea of the actual size of 
opening in various gauges. 

Layne Wire Wrapped Screen offers a choice of Galvanized 
Steel Wire; Admiralty Brass Wire; Commercial Bronze Wire, and 
18-8 Stainless Steel Wire, all the same dimensions, drawn and 
annealed to our specifications, with strength and toughness to 
withstand abrasion, yet ductile enough to permit wrapping on the 
pipe. 

The Wire is a flat bottom semi-V shape, so when wrapped on 
the pipe, produces an inverted opening of the same shape that 
flares towards the openings in the pipe. This semi-V shape opening 
resists clogging as it offers a freer passageway for the fluid after 
it leaves the screening point of the wires. Anything passing the 
screening point will be pumped out. 


‘'WHEN YOU USE A LAYNE SCREEN—YOU ARE USING THE BEST’’ 





Milled Groove - 
EXPORT: General Office & Factory WEST COAST: 
_ Weer Layne & Bowler Corp., 
oom 
30 Rockefeller Plaza 8000 Market Street Houston, Texas 900 Santa Fe Ave., 
New York, N. Y. Los Angeles, Cal. 
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NEW LITERATURE 


I | 





265—Oil Field Engines 


The publication, “Shallow or Deep 
Drilling with ‘Caterpillar’ Oilfield En- 
gines,” is an _ eight-page, two-color 
booklet containing pictures and infor- 
mation on oilfield installations. 

Two pages of the booklet are devoted 
to statistics and specifications of diesel 
engines. The model, horsepower, bore 






Illinois, requesting Form 12315, referring 
Wor_p On item 265. 


266—Slush Pump Liners 


Liners for every principal make of 
slush pump are listed in a 12-page il- 
lustrated catalog. Explained in the 
brochure are improved techniques in the 
manufacture of liners used under great 


267—Drilling Equipment 


Four catalogs describe Cardwell] 
equipment. An eight-page brochure con- 
cerns the Trailerig, a portable, self-con- 
tained unit. Model O drawworks, either 
air-controlled or manually-controlled, is 
the subject of another eight-page bul- 
letin. Model R, Model K and Model H 
double drum combination units are de- 
picted in a 12-page catalog. All of these 








Sel 
AG 








and stroke, etc., are given for the in- P™ESSUTeS and highly abrasive muds. models can be used for both cable tool Be 
- é For a copy of catalog No. 104, write “penticnigtaee! pens Yor 
spection of oilfield men. Falcon Products, Inc., 949 East Second @"@ TOtary work, anc rid <a rita note 
For a copy of this booklet write Street, Pomona, Calif. referring to The fourth catalog gives information tion 
Caterpillar Tractor Company, Peoria 8, Wortp Ot item 266. on the Model L drawworks, an air-con- in C 
trolled unit which is available as a | gas 

simple hoist in either a single or double 0 a 

drum version, as well as fully equipped | Oct 

with rotary drive, automatic cathead, | Mor 

He ARE you etc., for use as a drawworks. : a H 

] For copies of these catalogs, write | 19 y 

Cardwell Manufacturing Company, Inc.,_ | The 

P. O. Box 2001, Wichita 1, Kansas, | and 

FOR PARAFEN referring to Wor-p OIL item 267. | Assc 

) Com 

. B | “Du 

REMOVAL 268—Diamond Bit Catalog | ix « 

e The manufacturing facilities and com- latio 






plete line of diamond drilling bits of the 








































TOO MUCH — if your pump- peed Trueing Tool Company are | M 
° . described in a 31l-page multi-colored | to) 
ing wells are not equipped catalog. Full specifications and illustra- | T 
with HUBER SCRAPERS sae i ae ee ft 
: rs fe) 
és . of diamond bits is a seven-page article 
Many major companies report on the care and use of diamond bits. = 
oe ete i a wee of thi, canting, write the the 
etely eliminated parafiin re- 1eel Trueing Tool Company, 3200- the 
on enste ox neduedd thom 3220 West Ege Ave., > Detroit 6, of A 
roe only o fvaction ofa cent referring to WorLp Ott item 268. | ay 
per barrel of oil produced. | a 
Huber Scrapers, shrink- ; | ae 
fitted to new or used suck- 269—Load Measuring Beam | “Fou 
er rods, scrape the _ A two-page illustrated bulletin, No. — 
afin from the tubing 274, describes the applications of SR-4 comm 
wall as the string rotates cy negra ~~ ry hea —, and meet 
. machine control, and for general force ma 
and wie oe mnt measurement. The beams are sensitive | for Si 
are rotate y the , and accurate force measuring canti- | S 
: ; pe 
cial Huber Rotatin levers on which SR-4 bonded resistance 
HUBER ROTATING Rod Hanger . wire strain gauges serve as force meas- ee 
ROD HANGER oo uring elements for a wide range of h 
Reduce or eliminate RT outh | 
° 3h of the 
‘ your paraffin _ For a copy of this bulletin write The Sweer 
This rod wip ee sae the moval costs with Baldwin Locomotive Works, Testing recove 
rod a a fraction of a Two Huber Scrapers. Equipment department, Philadelphia 42, Comp: 
on each reciprocation. wo referring to Wortp Om item 269. chief | 
ratchet levers, operated by a Write for latest a 
flexible cable extending from bulletin. Teens 
the waiking beam, engage the Hal 
teeth in the turntable to turn 270—Pump Control of Fri 
the rod string. while 
J.M. HUBER CORP. Pump control for domestic commer- in Am 
Sold through supply stores. P. O. Box 831 cial and industrial water systems is | Swe, 
Se described in a 37-page booklet, “Pre- | the Ng 
BORGER, TEXAS cision Control for Pumps.” Jointly 
Outlined are controls for domestic Nation 
water systems, deep wells and small the In 
compressors, deep well pumps and large of Am 
compressors, standard duty sumps and on “Tn 
\ tanks, cellar drain and other light duty of W: 
sumps. nance.’ 
PARAFFIN SCRAPERS For a copy of this booklet, write The 
Cutler-Hammer, Inc., 414 North 12th pa 
- : 5 ; 
SCRAPE AS THEY ROTATE , > AS THEY RECIPROCATE yt  eiagecae-~ gumaal 1, referring to WorLD | dines 
} out th 
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Schram and Miller to Address 
AGA Convention at Chicago 


Emil Schram, president of the New 
York Stock Exchange, will be the key- 
note speaker at the 3lst Annual Conven- 
tion of the American Gas Association 
in Chicago, October 20. More than 6000 
as utility representatives are expected 
f attend the four-day conference from 
October 17-20 at the Palmer House, 
Morrison Hotel and Sherman Hotel. 

Headlining the program on October 
19 will be Harry M. Miller, chairman. 
The Ohio Public Utilities Commission, 
and recently elected president, National 
Association of Railroad and Utilities 
Commissioners. Miller will speak on 
“Duplication of Regulation,” sustaining 
in so far as possible the jurisdiction of 
the states in matters of intra-state regu- 
lations. 


More Than 1000 Oil Men 
To Attend IPAA Meeting 


Forty-four states will be represented 
by more than 1000 oil men who will 
convene in Fort Worth October 3-4 for 
the Twentieth Anniversary Meeting of 
the Independent Petroleum Association 
of America. Fort Worth was also the 
site of the first annual meeting of IPAA 
in 1929. 

Although the meeting officially opens 
October 3, which IPAA has designated 
“Founders Day” in honor of those who 
attended the Association’s organizational 
meeting at Colorado Springs, Colo., two 
committees and the IPAA staff will 
meet Saturday, October 1, with other 
advance committee meetings scheduled 
for Sunday. 

Speakers for the meeting include Louis 
Johnson, U. S. Secretary of Defense; 
Walter Hallanan, president of Plym- 
outh Oil Co., Pittsburgh, and chairman 
of the National Petroleum Council; A. E. 
Sweeney, Jr., director of the secondary 
recovery division of the Interstate Oil 
Compact Commission; W. L. Horner, 
chief engineer, Barnsdall Oil Company; 
and W. C. Vollmer, president of the 
Texas and Pacific Railway Company. 

Hallanan will speak on “The Value 
of Free and Independent Leadership,” 
while Vollmer will speak on “Trends 
in Americanism.” 

Sweeney will report on “Findings of 
the National Stripper Well Survey Made 
Jointly by the Interstate Oil Compact, 
National Stripper Well Association, and 
the Independent Petroleum Association 
of America,” while Horner will speak 
on “Increased Oil Recovery by Means 
of Water Injection Pressure Mainte- 
nance.” 

The Economics and Cost Study com- 
mittee and Supply and Demand commit- 
tee will meet Saturday. Reports of these 
groups are widely distributed through- 
out the industry, and are regarded as 
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authoritative analyses of petroleum in- 
dustry conditions. 


Committeemen are Ralph Cummins, 
Registration committee chairman, Amon 
Carter, Sid Richardson and George Hill, 
Entertainment committee; Harold Neely, 
chairman, Registration and Reception 
committee; and W. A. Landreth, chair- 
man, Transportation committee. W. A. 
Moncrief, Sr., is General Arrangements 
committee chairman, with W. J. Weaver 
as co-chairman. 

State vice presidents, Executive com- 
mittee members and officers of the As- 
sociation will be nominated at the board 
of directors meeting at 3 p.m. Monday. 
Committee reports will be presented at 
the morning business session at 10:45 
a.m, Tuesday. 


API Names Committeemen; 
Awards Research Fellowship 


T. V. Moore, Standard Development 
Company, New York, and H. G. Vesper, 
California Research Corporation, San 
Francisco, have been appointed chair- 
men of two API advisory committees 
on fundamental research. Moore suc- 
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ceeds Earl G. Gaylord as head of the 
advisory committee on fundamental re- 
search on the occurrence and recovery of 
petroleum, and Vesper succeeds W. J. 
Sweeney as chairman of the advisory 
committee on fundamental research on 
composition and properties of petroleum. 

Dr. M. G. Mayberry of the Mellon 
Institute of Industrial Research, Pitts- 
burgh, has been awarded a fellowship 
to develop a suitable thread compound 
for oil country tubular goods. 


San Antonio Chapter AAODC 
Elects Coquat Chairman 


Henderson Coquat, president and gen- 
eral manager of Longhorn Drilling Com- 
pany, was elected chairman of the San 
Antonio chapter, AAODC. Other offi- 
cers elected were Dan L. Clark, Dan L. 
Clark Drilling Company, Corpus Christi, 
vice chairman, and Marvin W. Rogers, 
Allen and Morris, secretary. 


Outgoing officers include John FE. 
Newman, Newman Brothers Drilling 
Company, chairman, Field M. Davis, 


Rock Hill Drilling Company, vice chair- 
man, and T. Noah Smith, Jr., Logco 
Drilling Company, secretary. 








Ib. test; 3” and 4”—2000 Ib. test. 


thru 3”. 


V4" thru 3”. 





71 Gooding St., Lockport, New York 





Jefferson Malleable Unions 


STYLE “B”—3-Part Ground Joint pipe line flange union greatly 
facilitates the laying of pipe and especially where pipe is out 
of alignment. Certified Air Furnace iron. 
Sizes 4” thru 10”. 


STYLE “A”—Ground Joint union and 
union fittings. Complete line straight 
and reducing. Sizes Ye" thru 24”—3000 


Made of Certified Air Furnace iron. 


ENDURO—300 Ib. S.W.P.—600 Ib. C.W.P. 


EXCEL—250 Ib. S.W.P.—500 Ib. C.W.P. 
unions. Also a complete line of unions, 
ells and union tees with union on the run. 
Made of Certified Air Furnace iron. Sizes 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 








31 Fletcher Ave., Lexington 73, Mass. 
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AIME Petroleum Branch Will 
Study Technology at Meeting 


Nearly 1000 petroleum production and 
drilling engineers and executives will pany, Corpus Christi, Texas, is 
attend the annual meeting of the Petro- 


leum Branch, AIME, 


havior will be discussed 
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Insure Better Cement Jobs 


BEFORE cementing! 


It’s EASY TO KNOW ahead of time that 
you're going to get a better cement job. 
that you'll avoid need for squeeze cement- 
ing .. . that you'll have a more profitable 
well completion—and at just a fraction of 
the cost of having a cementing failure on 
your hands! 


First—Centralize the casing with simple, 
easy-to-install B and W Latch-On Centrali- 
zers. Effective casing centering eliminates 
channeling in the cementing zone and 
insures the best possible cementing bond 
between casing and hole wall. Latch-On 
Centralizers are of split hinge construction 
to permit quick, money-saving installation 
on either collared or external upset casing, 
and are made in straight and spiral types 
for all well conditions. 


Second —Remove mud cake with B and 
W Multi-Flex Scratchers installed on the 
casing through the desired cementing area. 
Strong multiple-wire fingers 5’ long com- 
bine strength with reversibility ... are flexi- 
ble to adapt themselves to hole contour for 
minimum disturbance of the mud cake 
while running in... insure complete mud 
removal during cementing. 


We'll gladly supply full information on 
how you can use this B and W equipment 
for better well oe Write today. 


tHe) 


P, O. Box 5266, Houston 12, Texas * 3545 CEDAR AVE., LONG BEACH 7, CALIF. 


Export a Champion & Smith, Inc., 617 S, Olive St., Los Angeles 14, California, 10 Rockefeller 
Plaza, ‘New York 20, N. Y. 


non-technical addresses by industry ex- 


Host for the meeting will be the South- 
west Texas Local Section of AIME, of 
which Raoul Bethancourt, Sun Oi] Com- 


chairman. Harold Decker, vice president 
Antonio of Pan American Production and 
October 5-7. Aspects of drilling and Companies, Houston, is the meeting 
production technology ranging from ae- chairman. Lloyd E. Elkins, production 
rial exploration to latest research discov- 
eries of petroleum and natural gas be- Gas Company, Tulsa, as branch chair- 
in a program man, will preside over several of the 
containing 37 technical papers and five sessions. The technical program 


research director of Stanolind Oil and 


_ cs be avoided 


— 










assembled by a committee headed byl 
Paul Turnbull, La Gloria Corporation | 
Corpus Christi; Morris Muskat, Gulf” 
Research and Development Company, | 
Pittsburgh, and Lincoln Elkins, Sohig 
Petroleum Company, Oklahoma City. 













Tulsa Geophysicists Choose 
Officers and Committeemen 


W. T. Born, Geophysical Research 
Corporation, has been elected president 
of the Geophysical Society of Tulsa fog 
the 1949-50 term. Other new officers 
include E. M. McNatt, The Carter Oj 
Company, and N. J. Christie, United 
Geophysical Company, first and second] 
vice presidents, respectively; N. & 
Sparks, Stanolind Oil and Gas Com. 
pany, secretary-treasurer. 

Committee members include, pro 
gram, McNatt, chairman, F. F. Camp 
bell, W. H. Courtier, J. D. Eisler, J. By 
Garner and E. V. McCollum; publicity 
Paul L. ‘Lyons, ‘chairman, “i rm 
Thralls, Charles Deegan and William ie ae 
Erdahl; arrangements ~~ entertain ji 
ment, Christie, chairman, V. L. Joneg 
J. R. Maxey and Nash Mitier; ; Special 
committee on revision of by -law s, Glen es 
Lambery, chairman, and R. Claire 
Coffin. 





























































Texas Company Fellowship 
ls Established at Duke 


The Texas Company is establishing 4 
fellowship at Duke University to encour. 
age graduate studies in physics, W. M 
Nielsen, chairman, Department of. Phys. 
ics, announced. 

Investigations will employ the meth-| 
ods of microwave spectroscopy—tech: | 
niques that make possible accurate de- | 
termination of the molecular forms oj] 
the simple hydrocarbons from _ which 
much can be deduced about the chemi- 
cal bonding of more complex hydro 
carbons. 


Geological Survey Scientist | 
Receives Honorary Degree | 


The University of Arkansas has con- 
ferred upon Dr. Hugh Dismore Miser 
staff scientist of the U. S. Geologica 
Survey, the degree of doctor of laws. 

Dr. Miser was graduated from the 
University of Arkansas in 1908. Sine 
1911 he has been a member of the Geo- 
logical Survey except for short periods 
in 1920, when he was state geologist ¢ 
Arkansas and acting professor at th 
University of Arkansas, and in 192 
when he was state geologist of Tennes 
SCC. 


Past Presidents Honored 
By Production Pioneers 


Presentation of gavels was made t 
past presidents of Petroleum Productia 
Pioneers at a meeting of the board | 
directors held in the new club rooms ( 
the Petroleum Club. Henry Grinnell, vie 
president of the Key Contractors, Ine 
and first president of the group, was tlt 
first to be honored. James _ Goslint 
Standard Oil Company of Californi 
also received a gavel. i 
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Through chemistry, modern 
drilling muds that throb 
through flow lines and play 
such a vital role in today’s 
deep, high pressure oil wells 
have evolved into a complex, 
specialized science all their 
own. 

As an example, the care- 
fully compounded and con- 
trolled drilling muds used in 
deep Gulf Coast wells today 
are a far cry from the earth-and-water muds used 
in early discovery wells that established the Gulf 
Coast region as one of the world’s most prolific, 
high pressure oil producing areas. 

History records . . . and many an old-timer is still 
around to confirm it . . . that mud used in the 
Spindletop well was actually siphoned from a 
near-by mud hole, agitated by cows wallowing and 
tramping through the mire. 

Drilling muds and chemicals have become an 
increasingly important part of the drilling opera- 
tion. Drilling muds and chemicals to meet the 



























multitude of problems en- 
countered in today’s deep, 
high pressure wells are devel- 
oped in modern laboratories 
by skilled chemists. Each new 
chemical . . . each new refine- 
ment to drilling muds .. . is 
developed only after exhaus- 
tive research and tests. 

Magcobar has met this 
challenge by providing the oil 
industry with a complete drill- 
ing mud and chemical service. This includes modern 
laboratories and skilled personnel for product 
development and quality control, and capable field 
engineers in laboratory-equipped cars with two- 
way radio to give prompt assistance at the rig. 

Yes, through chemistry, modern drilling muds 
have progressed far beyond the earth-and-water 
stage. Look for the Magcobar sign when you 
need mud. There are more than 250 Magcobar 
dealers from Canada to Florida who are ready to 
serve you night and day with complete drilling mud 
service. 


MAGNET COVE BARIUM CORPORATION, Malvern, Arkansas; Houston, Texas 


Export Representative: Daniels, Beckley and Associates, 30 Rockefeller Plaza, New York 20, New York. 


Look for this gn WHEN YOU NEED MUD 


MAGCOBAR @® MAGCOGEL 8 


MUD @ XACT CLAY @ FIBER-SEAL @® MAGCO-MICA @ 
TANNATHIN @ JEL-OIL MUD @ JEL-OIL “E’” @ SALT GEL 
@® NOHEEV @ SEAL FLAKES @ MY-LO-JEL @ CHEMICALS 


HIGH YIELD DRILLING 













DRILLING MUD SERVICE 


DEALER 






























SEISMIC & GRAVITY SURVEY 


ON LAND AND SEA —- FOREIGN AND DOMESTIC 


@ Assured positive results .. . based on 
years of practical experience performing geo- 
physical surveys delineating oil structures. 


John L. Bible Ray St. Germain U. E. Neese 


TIDELANDS EXPLORATION CO. 


2626 Westheimer Houston, Texas 


* IN CANADA: Calgary, Alberta, Canada 
Phone: MAIN 4924 513 - 6A St. NE 
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| Union Oil Plans Museum of 
| West Coast Oil Industry 


Formation of an oil museum to be 
located in the original Union Oil build- 


ing in Santa Paula, Calif., was an- 
nounced by Reese H. Taylor, president 
of the company. The entire ground 


floor of the building will be given over 
for an historical display of oil industry 
equipment, photographs, documents and 
other material pertaining to the develop- 
ment of the industry in the West. 

Historic material will be sought from 
all sources either on a loan basis or as 
an outright donation to the museum. 
Geological, exploration, production, 
transportation, refining and marketing 
exhibits are hoped to be included along 
with historical documents and photo- 
graphs. 

It is anticipated that the museum will 
be formally opened in 1950 as a part of 
Unior Oil Company’s Sixtieth Anniver- 
sary celebration. 


Industry Information Group 
Names Education Coordinator 


David Randolph Salmon has joined 
the staff of the Oil Industry Informa- 
tion Committee in New York as educa- 
tional coordinator. Salmon was director 





Maintain effective cooling . . . eliminate 
scale formation . . . prevent pitting and 
corrosion by stabilizing your Diesel Jacket 
Water. We offer reliable stabilization by in- 
telligent application of standard methods. 
Phone, write, wire for further information. 


25 Years Successful Experience 


cute ENGINEERING Co, ye 


cK 


Servica Not Promises’ 
PETERS STREET 
LA 


9165 
NEW ORLEANS 


Gra vt ty Surveys 


COASTAL OIL FINDING 
COMPANY 


Established 1928 





ESPERSON BLDG. telth} fe), Mani > ¢ ¥-) 








Trading Post Ahead | 
Page 300 | 








of Education and Industry for the Na- 


tional Association of Manufacturers prior 
to his affiliation with the OILIC. 

A graduate of Cornell University. 
Salmon also holds a degree of Master 








of Education in Administration from 
the Harvard Graduate School. 


Youngstown Safety Director 
Named to Indiana Council 


Harvey G. Hensel, safety director for 
the western district of The Youngstown 
Sheet and Tube Company, has been ap- 
pointed a member of the General Ad- 
visory Council to the Indiana Division 





of Labor by Governor Henry F. 
Schricker. 

The council, composed of equal rep- 
resentatives from employers and em- | 
ployes, studies and promulgates codes | 
and rules for safety and health in all 
places of employment in the state. 


Leighton Is Chosen Head of 


Economic Geologists Society 


Dr. Morris M. Leighton, chief of the 
Illinois State Geological Survey, Urbana, 
Ill., has been named president-elect of 
the Society of Economic Geologists for 
1950-51. : 

Dr. Leighton last fall completed his 
25th year as chief of the Illinois Survey 
Previously, he taught geology for seven 
years at the universities of Washington. 
Ohio State and Illinois. 
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Replace Those Jet Collars 


WITH 


NIXON 


"Weight Loaded” 
GAS LIFT FLOW VALVES 


—Save Input Gas 
—Increase Production 


Operators who have wells now producing thru Jet 
Collars with a high gas-oil ratio, will welcome the 
new Nixon “Weight Loaded” Gas Lift Flow Valves— 
for every well in which they have been run—input 
gas volume has been reduced to a great extent. 

In many instances a major increase in production 
has occurred, 

The new Nixon “Weight Loaded” Gas Lift Flow 
Valves are made for both Constant Flow and Inter- 
mittent Flow. The Intermittent Flow Valves are 
recommended for wells producing a small volume 
of fluid. 

These new valves are simple in design and have 
no parts which fail thru fatigue. They remain in 
calibration throughout their long life. Can be com- 
pletely serviced in the field. 


—for Tubing Flow 


For medium and high Producing Fluid Level Wells, 
where the amount of fluid to be produced does not 
exceed the capacity of the tubing—Nixon “Weight 
Loaded” Gas Lift Tubing Flow Valves are recom- 
mended. (Shown at far left.) 


—for Casing Flow 


When wells are located in heavy water drive fields, 
where it is necessary to produce more fluid than can 
be handled thru the tubing, Nixon “Weight Loaded” 
Gas Lift Casing Flow Valves really do the job. 
(Shown at left.) 

* 


If you are interested in these NEW “Weight Loaded” Differential Gas Lift 
Flow Valves—write for complete information contained in a 24-page 
illustrated booklet giving installation and operating data. Address: 
WILSON SUPPLY COMPANY, GAS LIFT DEPARTMENT 
P. O. Drawer 19, Houston, _- contact your nearest Wilson Supply 
tore. 


WILSON 
SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 
SALES OFFICES: Tulsa, Cae Dallas, Texas. 


oreign Rep. 
CHAMPION & SMITH, INC. 
10 Rockefeller Plaza 617 S. Olive St., 

New York 20, N. Y. Los Angeles 14, Calif. 
BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, 
Monahans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA— 
oe en, New Iberia, Harvey, Shreveport, Houma. ARKANSAS— 

agnolia, 
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API Information Department 
Assistant Director Named 


H. J. Struth, oil economist and analyst, 
has been appointed assistant director of 
the API Department of Information, 
succeeding Robert E. Allen, resigned. 
Struth will work under the direction of 
H. B. Miller, director of the department, 
and will serve as his administrative aide 
in the functioning of the department. 

Struth joined the Institute staff last 
January, going to New York from 
Dallas, where he originated and edited 
the first two editions of the Petroleum 


Data Book for the Petroleum Engineer 
Publishing Company. He was formerly 
with the Mid-Continent Oil and Gas 
Association as an economist and admin- 
istrative aide for ten years. During the 
NRA days of the early 1930’s, he was 
technical adviser to the Petroleum Ad- 
ministrative Board in Washington. 


AAODC Holds Drilling Engine 
Training School at Odessa 


The first of a series of Drilling En- 
gine Training Schools was held in 
Odessa, Texas, with J. A. Boatman, 














UPTHRUST 


Aetna BEARINGS # 
. ” 


formerly with Rowan Drilling Company 
and now employed by Odessa public 
schools, as instructor. 

Designed to offer drilling crews ip 
the West Texas and New Mexico areas 
a thorough course of instruction in the 
care and operation of drilling engines, 
these schools are sponsored by the com- 
mittee on drilling engine training for 
the Permian Basin chapter of the Ameri- 
can Association of Oilwell Drilling Con- 
tractors. Cecil Provine, Rowan Drilling 
Company, is chairman of this committee 


Exploration Geophysicists 
Plan Meeting in Dallas 


The Dallas Geophysical Society and 
the Fort Worth Geophysical Society 
will sponsor a_ regional exploration 
meeting at the Adolphus Hotel in Dallas 
Thursday and Friday, November 17-18. 

O. C. Clifford, Jr., The Atlantic Re- 
fining Company, is president of the 
Dallas Geophysical Society, and Dr, 
Sidon Harris, Southern Geophysical 
Company, is president of the Fort 
Worth Geophysical Society. Both socie- 
ties are local sections of the Society of 
Exploration Geophysicists. 


Lippert Is Selected AIME 
Manager of Publications 


T. W. Lippert has been appointed 
manager of publications, AIME, New 
York. The Institute owns and publishes 





a 


ee _ - the Journal of Metals, Mining Engineering, 

the Journal of Petroleum Technology and 

nis : & ; . . : a variety of technical transactions and 
k If you're engineering-minded, you technical books. 


Lippert is a graduate of the Carnegie 
Institute of Technology, B.S. and MLS. in 
physics, and for 16 years was associated 
with the Iron Age, New York, in latter 
years serving as directing editor of that 
publication and as a director of the parent 
Chilton Company, Inc. 


can see that this Ideco Streamlined 
Swivel is engineered for strength 
without bulk, for peak efficiency with 
minimum maintenance, for maximum 
life expectancy. 

These are advantages which come to 
any hard working equipment when Aetna 
bearings lend a hand. Aetna bearings and 
oil country equipment are teammates of long 
standing because of Aetna’s specialized 
experience in heavy duty applications and 






ideco Streamlined 
Swivel— Model 
SS 300—with 
upthrust bearing 
by Aetna. Special 
Aetna bearings 


East Texas API Awards 
Texas A.&M. Scholarship 


A two-year scholarship financed by 
the East Texas Chapter, API Produc- 


are available in tion division, has been awarded to James 


i 
a 
é 
: 
| 
is 


sizes up to ability to manufacture to extreme sage me - of pi ohn Texas. He 
” : las enrolled in the petro eum engineering 
oP ' quality standards. school of Texas A. & M. College. 


Announcement of the award was 
made by Phil J. Lehnhard, chairman of 
the Scholarship Awards Committee of 
the East Texas Chapter, and chairman 
of the East Texas Engineering Associa- 
tion. 


Valley Producers Will Meet 


San Joaquin Valley Oil Producers As- 
sociations will hold its mid-year meet- 
ing on October 12 at Bakersfield Inn, 
Bakersfield, Calif. Speakers will be 
Walter S. Hallanan and E. DeGolyer. 


Worthwhile savings and improve- 
ments in the equipment YOU 
build might result from a talk 

with Aetna. Call or write today! 


etna 


AETNA BALL AND ROLLER BEARING CO. 





4600 Schubert Ave. + Chicago 39, Ill. + Phone 


CApitol 7-2410 


API Division Chairman Named 





Standard and Special Ball Thrust Bearings * Angular Zack M. Brinkerhoff, Fe. drilling con- 
Contact Ball Bearings * Special Roller Bearings * Ball tractor, Denver, has been hasta chair- 
Retainers * Hardened ee Washers « Sleeves + man of the Rocky Mountain divi- 
liad sion, API. 
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Proved... 


for your 
tough jobs! 








Model 387-C 3 cylinder 





PH mieseEts 


Model 687-C 6 cylinder 


2 CYCLE 









Built for the toughest job known 


Now — the new P&H Diesels are ready — after years of intensive 
research, development and testing in the most grueling of diesel 
applications — excavator service. 
The new P&H Diesels introduce a number of advancements in de- 
sign—in performance —and in easier servicing — which will be wel- 
comed in many fields of diesel usage, mobile, stationary and marine. 
Literature is now available. Address Harnischfeger Corporation, Diesel Division, 


Port Washington, Wisconsin. 


DIESEL 








———— 


DIVISION .- 









EXCAVATORS + ELECTING CRANES » ARC WELDERS (@@ PPaIN (mB) HOISTS - WELDING ELECTRODES - MOTORS 














It's the YALE UNION 


You'll be amazed at the ease with which 
YALE UNIONS seal against gas . . . or against 
fluids, vapors, steam or vacuum. No sealing 
method ever designed provides easier, faster, 
more positive pressure seals than the O-Ring 
in YALE UNIONS. 

Try one just once... you'll use nothing 
but YALE UNIONS thereafter, Available in all 
popular sizes, for working pressures from 500 
to 7500 psi. If your supply store can’t furnish, 
order direct, giving the name and location of 
your favorite supply house. 


V4 / 
V7 \ LE mscune worrs 


4403 Yale Street Houston, Texas 


Export: R. S. Stokvis & Sons, Inc., 
17 Battery Place, New York, N. Y. 











TOOL JOINTS 
DRILL COLLARS 





SAV 





@ Stops joint leakage, washouts and 
galling 


@ Prevents freezing of tool joints 
and drill collars 


@ Eliminates thread corrosion wher- 
ever threads are used! 
Proved in the lab and on the rig. 


Ask for Bill Womble’s Zinc Com- 
pound at your supply store or oil 
deater . . . or write— 





Bill Womble 


508A M & M Bidg. 
Houston 2, Tex. 


404 Staley Bldg. 
Wichita Falls, Tex. 
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Joe A. Huitt 


Robert G, Martin 


Joe A. Huitt has been appointed mana- 
ger of Deep Rock Oil Corporation’s Pur- 
chasing department, replacing Robert G. 
Martin, who retired October 1 following 
31 years of service with the company as 
a purchasing agent, except for three 
years during which he was a clerk and 
warehouseman at the Cushing, Okla., re- 
finery. 

Huitt joined Deep Rock as a roust- 
about in 1929, and has worked up to his 
present appointment through jobs as 
clerk, warehouseman, superintendent of 
shops and transportation, and assistant 
to Vice President R. K. Huey of the 
Production department. 


R. W. Gemmer has been promoted to 
chief geophysicist for The Carter Oil 
Company,  succeed- 
ing Dr. A. B. Bryan 
now with the Pro- 
duction Research de- 
partment of Stand- 
ard Oil Development 
Company. Before 
joining Carter in 
1935, Gemmer was 
on the geophysical 
staff of Humble Oil 
& Refining Com- 
pany, Houston, for 
nine years, during 
which time he was 
instrumental in de- 
velopment of the 
Blau-Gemmer method of electrical log- 
ging, Since 1947 he has been assistant 
chief geophysicist for Carter. 





R. W. Gemmer 


i: 


L. F. McCollum, president of Continen- 
tal Oil Company, of New York and 
Ponca City, Okla., was accompanied on 
an aerial trip to Canadian oil fields early 
in September by W. C. MacMillan, ad- 
ministrative assistant to the president, 
of Ponca City. R. C. Brown, vice presi- 
dent and general manager, and G. H. 
Bowes, exploration manager, both of 
Hudson’s Bay Oil & Gas Company, 
Canadian subsidiary of Continental, 
joined the party in Calgary for a general 
inspection of the company’s production 
operations in Turner Valley, Leduc, Red- 
water, Viking-Kinsella, and Lloyd- 
minster. 


Dr. M. King Hubbert, associate director 
for exploration at Shell Oil Company’s 
Exploration and Pro- 
duction Research 
Laboratory in Hous- 
ton, was a delegate 
to the United Na- 
tion’s Scientific Con- 
ference on Conserva- 
tion and Utilization 
of Resources. 

Dr. Hubbert joined 
Shell in 1943, and 
was appointed to his 
present position two 
years later. He was 
graduated from the 
University of Chi- Dr, M. King Hubbert 
cago where he re- 
ceived B.S., M.S. and Ph.D. degrees. 
Prior to joining Shell he was a lecturer 
at Columbia University, worked with the 
U. S. Geological Survey and, during the 
war, as a member to the Board of 
Economic Warfare. 


Dr. W. A. Bruce and Dr. E. M. McNatt 
have been named assistant chiefs of re- 
search of The Carter Oil Company at 
Tulsa, Okla. Dr. M. W. Kriegel, a Car- 
ter scientist since 1940, has been named 
head of exploitation research, replacing 
Dr. Bruce, and Dr. R. R. Thompson, 
New York, senior geophysicist with the 
Standard Development Company, has 
been appointed head of geophysical re- 
search, replacing Dr. McNatt 








P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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| You'll find a lot of attractive modern touches on 
the new Cardwell Rigs -and among them the 
newest thing in W:A°B Enginaired Controls. In- 








bert | stead of the clutter and complication of mechanical 
oni linkage, command of all operations is concentrated 
irer in a few rugged, dependable W-A-B control valves. 
- The clean, attractive overall design is repeated in 
of the treatment of the control stand, where the 
manufacturer has machined suitable slots for the 
| Westinghouse Flexair valves in the streamlined 

jatt cover panels, 
aa The use of W-A-B devices on Cardwell Rigs 
_ literally brings a modern touch to control opera- 
eb: tions, for only a finger touch is needed to operate 
on, the control valves, and initiate any action. These 
ee modern controls add a definite plus to the many 


advantages of these famous oil-field performers. 


Westinghouse Air Brake Co. 





Industrial Division ... WILMERDING, PA. 





The Cardwell Trailerig design concentrates a full-scale draw works 
into a machine only 8-feet wide, 13144-feet high, and 59-feet long, 
when in roading position. Extreme mobility is one of the important 
modern features of this unit. W-A-B controls are also used on 
Model O Draw Works and other Cardwell drilling and servicing units. 
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MEN IN THE INDUSTRY 








E. E. Rehn, former 
division geologist for 
the Western division 
of Sohio Petroleum 
Company in Okla- 
homa City, has re- 
turned to Evansville, 
Ind., to operate as an 
independent and con- 
sulting geologist in 
the Tri-State area. 
His Evansville offices 
are at 308 Grein 
Building. 


NEWS 








Joe A. Laird has joined the staff of the 
Petroleum Engineering department of 
the Agricultural and Mechanical College 
of Texas as assistant professor of petro- 
leum engineering. Laird received his 
B. S. degree in petroleum engineering in 
1940 from A. and M. College of Texas. 
He spent one year with Jo H. Cable 
as petroleum engineer; for 2% years he 
served as petroleum engineer with the 
Oil and Gas division of the Texas Rail- 
road Commission. He was geologist and 
petroleum engineer for George W. Strake 
for 34% years, at the end of which he 
entered the University of Oklahoma and 





E. E. Rehn 
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CUT MAINTENANCE 
CLEANING COSTS 


Send for your FREE copy today! 


This 32-page booklet is packed with job-tested data on 
“in-place” cleaning of stabilizing, fractionating, absorp- 
tion towers; on “in-place” cleaning and descaling of heat 
exchangers; on cleaning and de-rusting barrels and drums 
for re-use; on cleaning in connection with salvaging; on 
the cleaning of tank car interiors and many other 
regularly scheduled maintenance cleaning operations. 


The scientific Oakite cleaning methods described in this 
booklet have proved successful money-and time-savers 


refiners and marketers. Get your FREE copy today! No 
obligation, of course. Oakite Products Inc., 37 Thames 


OAKITE 


ion on how to 





of the nation's leading petroleum producers, 


w York 6, N. Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


TRADE MARK REG, U.S. PAT. OFF. 








PETROLEUM SERVICE DIVISION 











272 


received his masters degree in geology 
and petroleum engineering in 1947. For 
the past two years he served as an in- 
dependent geologist and petroleum en- 
gineer in Houston. 


J. J. Arps, formerly chief engineer and 
assistant general superintendent of The 
British-American Oil 
Producing Company, 
has been appointed 
to the new position 
of manager of pro- 
duction research and 
economics. 

Arps was formerly 
a petroleum engineer 
with Shell Oil Com- 
pany, and joined The 
British-American in 
December, 1940, as 
district engineer and 
later as district su- 
perintendent for the 
Gulf Coast area. He 
was later made chief engineer in the 
Tulsa office, a position he held until his 
present appointment. 





J. J. Arps 


Edward H. Mutz has been elected vice 
president of Sinclair Oil Corporation. 
Mutz joined the Sinclair organization in 
1920 at Philadelphia and in 1923 was 
transferred to the New York 
where he worked in the Treasury de- 
partment. In 1943 he 
sistant treasurer, a position he holds in 
addition to being vice president. 


office, 


was elected as- 


William F. Bramstedt has been elected 
executive vice president and a director 
of the Caltex-Bah- 
rein group of com- 
panies. He was 
formerly a_ vice 
president of Califor- 
nia Texas Oil Com- 
pany, in charge of 
crude oil marketing, 
before becoming 
president of Mid- 
East Crude Sales 
Company Limited in 
September, 1948. He 
was” graduated in 
mechanical engineer- 
ing at the University 
of California. 





William F, Bramstedt 


E. V. Watts has been appointed produc- 
tion superintendent of the Southern 
division of General Petroleum Corpo- 
ration’s Production department. Watts 
has been assistant to C. C. Gandaubert, 
Southern division superintendent. 

He took a B, S. degree in engineering 
at the California Institute of Technology 
in 1936 and joined Generai Petroleum 
Corporation the same year. 

His first position was as a roustabout 
in the Lost Hills field. Within a year 
he had advanced to engineer at the 
company’s Vernon headquarters. He has 
been assistant to the division superin- 
tendent since May, 1948. 
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KONTOL 


KONTOL corrosion preventives were specifi- 
cally developed by the Tretolite Company to 
combat corrosion in sub-surface oil and gas 
well pumping equipment. KONTOL forms a 
strongly adsorbed film on metallic surfaces, 
preventing attack by corrosive elements. The 
chart below records typical results of one of 
the many KONTOL field tests,* and graphi- 
cally demonstrates KONTOL effectiveness. 


*The results plotted in this graph were obtained from a 
test on a sour crude pumping well in West Texas. 
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For informative literature, further informa- 
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David E. Spencer has been appointed 
petroleum engineer by the Department 
of Natural Resources and Industrial De- 
velopment, Province of Saskatchewan, 
Canada. Spencer was formerly gas in- 
spector in the department. He studied 
engineering at the University of Sas- 
katchewan, and served as a captain in 
the Royal Canadian Artillery during the 
war. 

Frederic E. Hanes is geologist for 
the department. He is a graduate in 
geological engineering from the Uni- 
versity of Saskatchewan. Hanes for- 
merly worked for Professor F. H. 











Edmunds of the university, doing core 
logging, correlation and map work and 
surveying as assistant geologist in the 
Lloydminster field. 


H. D. Brown, foreman, Cushing Tank 
Farm, Stanolind Oil Purchasing Com- 
pany, was promoted to superintendent, 
Tankage and Terminal department with 
headquarters at Tulsa, succeeding R. A. 
Forsman, resigned. Brown had con- 
tinuous service in the Tankage depart- 
ment since July 16, 1921. 


hree sizes for shallow, medium, and deepest wells 
and lever assures simple operation 

perates perfectly at maximum flow or idling 

ore profits - low cost to buy - no cost to operate 
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nly clean mud goes back into machines 


o abrasives to wear out equipment 


THOMPsSo ON SH 


AND SAMPLE 








The screen drum is rotated by the pre- 
cision power wheel which is turned by 
the mud flow discharge from the pumps. 
Built-in water-spray screen cleaning sys- 
tem may be supplemented by Electric 
Mud-Spray Screen Cleaning Attachment 
shown on model at immediate left and 
close-up at far left. The Electric Attach- 
ment is available separately for con- 
version of your Thompson machine. 


THOMPSON TOOL CO. 


. BOX 357 PHONE 3521 


IOWA PARK, TEXAS 





T. W. Wheeler, formerly with Kerr- 
McGee Oil Industries, Inc., has assumed 
responsibilities in connection with the 
management of Lof- 
fland Brothers Com- 
pany, and has moved 
tothe company 
headquarters” at 
Tulsa. 

After receiving a 
degree in geology 
from the University 
of Colorado in 1928, 
Wheeler was first 
employed by Phil- 
lips Petroleum Com- 
pany and assigned to 
general field work in 
the Mid - Continent 
area. Until 1939 he 
held various positions with Phillips, and 
became, prior to his resignation, general 
superintendent of the core drill division 
of the Geological department. From 
1939 until 1943 Wheeler was a partner 
and later sole owner of a drilling com- 
pany operating in South Dakota, Texas, 
Louisiana, Illinois and Indiana. In 1943 
he became associated with Kerr-McGee 
and was assistant to the vice president 
in charge of drilling. 





T. W. Wheeler 


J. W. Thompson has been named divi- 
sion manager of The Bay Petroleum 
Corporation’s Oklahoma _ operations, 
which have been expanded from a dis- 
trict operating under the Wichita, 
Kansas, division, to that of a full divi- 
sion operating directly from Denver. 
Buren T. Murphree is division produc- 
tion manager and David Reavis, chief 
division geologist. 


Wesley W. Moore has been appointed 
general production superintendent of 
the Mid-Continert division, British- 
American Oil Pro- 
ducing Company, 
with headquarters at 
Tulsa. He was for- 
merly district super- 
intendent of produc- 
tion at Oklahoma 
City. 

J. C. Bruce, former 
North Texas district 
superintendent, has 
been named superin- 
tendent of a new 
district consolidating 
the Kansas, Illinois 
and Oklahoma dis- 
tricts, with head- 
quarters at Oklahoma City. Paul T. 
Hayward, formerly district superinten- 
dent of the Kansas district, Great Bend, 
has been appointed superintendent of 
the North Texas, West Texas and New 
Mexico districts, with headquarters at 
Seymour, Texas. 


Wesley W. Moore 


J. Marshall Nye has resigned as assistant 
manager of production for Sohio Petro- 
leum Company, Oklahoma City, to be- 
come an independent operator and has 
been succeeded by Walter McCloy, Jr., 
division superintendent at Evansville, 
Ind. 
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A Franks Truck-Mounted Serv- 
icing Unit Looked Like This 
. . . Of course, Diamond Roll- 


er Chains operated the drum. 


The modern Franks 44 Servicing 
Unit with Telescoping Derrick — 
rated 4400’ with 27%” tubing. The 
drum drive is 142” pitch Diamond 
Roller Chain. 

Franks equipment kept pace with 
changing requirements, speeding up 
the job and lowering well servicing 
costs. For such performance, the long- 
life dependability of Diamond Roller 
Chains is an important advantage. 





Then as Now © M) Equipped With 


DIAMOND ROLLER CHAINS 


. 485, 402 K ky Ave., Indi lis 7, Indi 
DIAMOND CHAIN COMPANY, INC.< >> "St setts, 
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David W. Sellery, former Los Angeles 
division land man for The Ohio Oil 
Company, has been appointed division 
land man at Casper, Wyo. He succeeds 
D. J. Griffin, who was recently ap- 
pointed district manager at Calgary, 
Alberta. 

Paul S. Geiger, formerly a member of 
the Los Angeles Land department, has 
been promoted to the post of Los An- 
geles division land man. 

Sellery joined the Ohio in 1925 as a 
scout in New Mexico. After several 
years as a leaser in New Mexico and 
California, he was appointed Los An- 
geles division land man in 1941. 


for 


@ 
Fig. F533 Fig. F538 
SPANG TUBING SPEAR 
(Fig. F533) 


SPANG TRAP SOCKET 
(Fig. F538) 


FOR FISHING TUBING Spang 
offers a variety of tools, including 
Combination-Type Tubing Socket, 
Slip-Type Tubing Socket with man- 
drel, Cherry Picker, Spang Alliga- 
tor Style Grab, Tubing Spears in a 
variety of types, and the Spang 
Trap Slip Socket (IIl.) which has a 
unique slip arrangement enabling 
it to catch tubing or slivers in 
almost any condition. 


SPANG & 
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Geiger entered the Land department 
as a draftsman in 1929 and became a 
land man in 1937. 


Paul R. Turnbull has been named man- 
ager of the Drilling and Production de- 
partment for La Gloria Corporation of 
Corpus Christi. 

Turnbull holds a B.S. degree in pe- 
troleum engineering from Oklahoma 
University. He has been associated with 
Humble Oil & Refining Company for 
several years, his recent position being 
that of division petroleum engineer in 
the Southwest Texas division. 
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BUTLER, PENNSYLVANIA 
YOUR DEALER SELLS SPANG 


TOOLS 
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A. J. Welborn has resigned after 15 years 
with Gulf Oil Corporation to open an 
independent business 
specializing in oil 
leases, royalties and 
drilling blocks in the 
West Texas-New 
Mexico Permian 
Basin. Headquarters 
are at 3318 27th Street, 
Lubbock, Texas. Wel- 
born has served with 
The Pure Oil Com- 
pany, Oil Well Supply 
Company, Venezuela 
Gulf Oil Company, 
Texas-Pacific Coal 
and Oil Company, 
Simms Oil Company, 





A. J. Welborn 


and Gulf Oil Corporation. During World 


served for three 


War II, he 
with PAW. 


years 


Loren F. Kahle, president of Interstate 
Oil Pipe Line Company, Tulsa, has been 
granted an 18-month leave of absence to 
accept a temporary special assignment 
with Interprovincial Pipe Line Company, 
Ltd., of Canada, which is planning to 
build a 450-mile crude line from Edmon- 
ton, Alberta, to Regina, Saskatchewan. 

Joseph L. Seger, formerly vice presi- 
dent and general counsel for Interstate, 
has been elected executive vice president 
of the company. 


James C. Holmes, formerly in industrial 
relations and advertising work with Hot- 
point, Inc., in Chi- 
cago, has been named 
editor of the Log, 
employe magazine of 
Deep Rock Oil Cor- 
poration, Tulsa. He 
received his B.S. and 
M.S. degrees in jour- 
nalism from North- 
western University 
and has been editor 
of the Hotpoint News. 
From 1942 to 1945, he 
served with USAAF, 
including a tour of 
duty in the South- 
west Pacific. 





Jamés C. Holmes 


Maurice B. T. Davies has been ap- 
pointed manager of Deep Rock Oil Cor- 
poration’s Auditing department; John 
W. Featherston, Jr., and William F. 
Styler, Jr., have been named managers 
of the Accounting and Tax departments, 
respectively. 


R. E. Copman has resigned as assist- 
ant secretary, general auditor and man- 
ager of the Tax department, Deep Rock 
Oil Corporation, Tulsa, to return to the 
general practice of public accounting and 
to specialize in income tax work. 


Miss Irene Haskett, junior research 
physicist for The Carter Oil Company, 
Tulsa, is on a six-month leave of ab- 
sence with Imperial Oil Company, Ltd, 
at Calgary, Alberta, Canada, where she 
is doing production research work. 
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a any capable superintendent, he’s giving part of 
the credit to the drill pipe, casing, and tubing for 
bringing in a deep well in record time. And, it is deserved 
credit, for no driller, toolpusher, or crew can do an out- 
standing job without outstanding equipment. 

That’s why Nationa Seamless Drill Pipe, Casing, 
and Tubing are usually in the news when outstanding 
jobs are reported. 

Made by the world’s largest manufacturer of steel tub- 
ular products, Nationat Seamless Drill Pipe, Casing, 
and Tubing are universally recognized as fine as money 
can buy. Pierced from a solid billet of steel, NATIONAL 
Seamless has no welds . . . no line of potential weakness 

. absolutely seamless from end to end . . . with the 
same uniform wall strength throughout. Furthermore, 
special upset joints and improved threading practice 
keep its mechanical features on a par with its matchless 
metallurgical properties. 

For detailed information on NATIONAL Seamless Drill 
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NATIONAL eeAM t= 
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Pipe, Casing, and Tubing, write National Tube Com- 
pany, Frick Building, Pittsburgh, Pennsylvania. Ask for 
Bulletin No. 15. 

NATIONAL TUBE COMPANY, PITTSBURGH, PA. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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J. Roy Derrick, for- 
merly field superin- 
tendent for Wise & 
Hawkins and Velma 
Petroleum Corpora- 
tion at Hobbs, N. M. 
has joined King, 
Warren & Dye, Mid- 
land, Texas, independ- 
ent oil operators. 

Derrick will be as- 
sistant to Phil Yeckel, 
general manager and 
a partner in the con- 
cern. He will also be 
production superin- 
tendent. 





George Vorbe has been named chief 
geologist for D. D. Feldman Oil and 
Gas. He first went to the Mid-Continent 
in 1924 as geologist for the Roxana Pe- 
troleum Corporation, and subsequently 
served with the Texas and Pacific Coal 
and Oil Company, and as assistant dis- 
trict geologist in charge of subsurface 
for Stanolind Oil and Gas Company. 

He opened a consulting office in Mid- 
land, Texas, which he maintained until 
1942, when he became professor of geol- 
ogy at the New Mexico School of Mines. 
Until he joined the Feldman organiza- 
tion, he was chairman of the department 
of geology and advisor of the depart- 
ment of petroleum engineering. 
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Frank L. Frick Frederick C. Loomis 


Frederick C. Loomis has been appointed 
oil purchase and exchange agent for 
Standard Oil Company of California. He 
will centralize activities previously car- 
ried on by a number of departments and 
will be in charge of all the company’s ojj 
purchase and exchange negotiations and 
agreements. 

Loomis will be assisted by Frank L, 
Frick, who has been with Standard since 
1921 and has been associated with the 
company’s crude oil purchasing opera- 
tions since 1931. 

Loomis was graduated from Stanford 
University in 1923 and his service with 
Standard dates to 1924. He was in the 
Natural Gasoline department until 1934 
when he became a specialist in the de- 
partment on organization. In 1945, he 
was made assistant manager of the Nat- 
ural Gasoline department, a position he 
held until his present appointment. 


Bishop Craddock, Sundown, Texas, has 
been advanced from field superintendent 
of the Slaughter to 
Mid-Continent division 
field superintendent 
by Honolulu Oil 
Corporation. 
Craddock went to 
work for Honolulu 12 
years ago as switcher 
in the Slaughter field. 
Previously, he had 
been with The Ohio 
Oil Company, Hum- 
ble Oil & Refining 
Company, various in- 
dependent contrac- 
tors, and had operated 
his own casing, rig 





Bishop Craddock 


building and construction crews. 


C. W. Keith and J. R. Fredenberger have 
been elected comptroller and treasurer, 
respectively, of Stanolind Pipe Line 
Company. Keith succeeds the late F. A 
Mathis. R. E. Hruska, an administrative 
assistant to the director in charge of 
traffic, was promoted to manager of the 
Procedure department and also name( 
an assistant secretary of the company 
Donald C. Thomas, was made assistant 
manager of the Procedure department 
and E, F. Udeen was named an admin- 
istrative assistant to R. J. Andress, direc- 
tor in charge of traffic. 


Wilford L. Cline has resigned as dis- 
trict geologist and general manager for 
The Carter Oil Company at Wichita, 
Kansas, and has opened an office in 
Wichita as a consulting geologist. 
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For Precision Control of 


> 4, © . 

Ne, Heaviest Strings 
ye Se ——s 
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[ ~ The Dynamatic Drawworks Brake provides ac- 
curate finger-tip control at driller’s position of A fv 
heaviest strings of pipe or casing. Completely 


magnetic. No brake blocks or bands. No friction; 
; oo ELECTRO-MAGNETIC 


nothing to wear out. 


» Simple as a light circuit. D R AWW oO we K S 
, High torque at low speeds. BRA KE S 


Operates on ordinary light plant current. 








eo 
Proven in all major fields, including Sales and Service Representatives 


off-shore drilling. GRIBBIN & BAYLOR 


¢ Readily applied to all rigs—large or 
small. Can be installed in the field. 


Los Angeles, Cal. 
Houston and Odessa, Texas 


Dynamatic Drawworks Brakes are available from draw- Jennings, La. 
works manufacturers and their distributors. Write for ‘ 
illustrated literature. 


DYNAMATIC DIVISION = xenosna, wisconsin 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO 
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Transfers and Promotions: 
Kenneth R. Joynt has been promoted 


from assistant foreman to production 
foreman in Magnolia Petroleum Com- 
pany’s Falfurrias, Texas, district. Gar- 
land C. Rutherford has been transferred 
from the Petroleum Engineering depart- 
ment at Falfurrias to the Producing de- 
partment as assistant production fore- 
man. Harold Brewer, production foreman 
in the Freer area of the Alice, Texas, 
district, was transferred to the Brown- 
field, Texas, district as production fore- 
man in the Scurry County area. B. J. 
Sasser, production foreman at Salem, III, 
moved to Luling, Texas, as production 
foreman. John E. Shannon was named 
assistant superintendent of the Natural 
Gas department’s Lake Charles and 
Louisiana-Gulf districts, with headquar- 
ters at Lake Charles, La. Lee E. Robin- 
son, Jr., was promoted to assistant super- 
intendent of Magnolia’s Seeligson Natural 
Gas district, with headquarters in Pre- 
mont, Texas. Harve H. Mayfield, as- 
sistant superintendent of the West Texas 
Producing division at Midland, Texas, 
was formerly division petroleum engi- 


neer. Fred S. Wright, Jr., was promoted, 


to division petroleum engineer of the 
West Texas Producing division from a 
special assignment as chairman of the 
Salem field engineering committee. 
Gerald L. Smith moved from the general 
offices in Dallas to Falfurrias as petro- 
leum engineer. James A. Graves was 
promoted from district petroleum engi- 
neer at Falfurrias to assistant division 
petroleum engineer of the West Texas 
Producing division at Midland. Henry 
K. Holland, Jr., formerly district petro- 
leum engineer at Electra, Texas, has 
been promoted to assistant division pe 


troleum engineer of the Gulf Coast divi- 
sion with headquarters at Houston. 
William H. Bowie, formerly petroleum 
engineer of the Salem district, has been 
promoted to district petroleum engineer 
at Electra. Robert H. Lewis has been 
promoted from petroleum engineer of the 
Falfurrias district to district petroleum 
engineer. Frank E. Long, formerly of the 
Producing department at Falfurrias, has 
been transferred to the Petroleum Engi- 
neering department at Salem. Charles F. 
Girand has been made petroleum engi- 
neer in Magnolia’s general offices in 
Dallas, as a member of the Reserves and 
Evaluation section of the Petroleum En- 
gineering department. James G. Lither- 
land, Jr., formerly petroleum engineer in 
the Louisiana-Gulf division offices at 
Morgan City, La., has been transferred 
to the Falfurrias district. 

S. E. Wallette, Humble Oil & Refin- 
ing Company district superintendent at 
Hub, Louisiana division, was transferred 
to the Sunniland district, replacing R. B. 
Gustafson. Gustafson was transferred to 
the Eucutta district as district superin- 
tendent. C. K. Seaman, assistant district 
superintendent at Sunniland, has been 
transferred to the Wink district in the 
West Texas division. Robert L. Mills, 
assistant district superintendent at Gal- 
veston Bay, was transferred to the Pe- 
troleum Engineering division in the 
Houston office for work as supervising 
engineer. Paul L. McGee, assistant dis- 
trict superintendent of the London dis- 
Goose Creek, 


trict, was transferred to 
Texas, as district petroleum engineer. 
Assistant District Chief Clerk J. F. 


Richie was transferred from the Eucutta 
district to the Houston Gas Construc- 
tion division. James W. Roark, assistant 
district chief clerk of the North Katy 
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Chicago & Southern Air Lines’ 
4-motored Douglas Skymasters now offers 
seven-days-a-week service through the Hous- 
ton and New Orleans gateways to Caracas 
and Kingston. Flights each way every day 
provide one-plane service from the Great 
Lakes to the Venezuelan oil capital. Ask your 
travel agent or nearest C&S ticket office. 
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district, was transferred to the Marin 
Equipment division in the Houston office. 
John C. McDuffie, former associate pe- 
troleum engineer, was transferred fron 
the East Texas division office to th¢ 
Petroleum Engineering division in Hous. 
ton for work as petroleum engineer. 
M. M. Porter has been placed in charg; 
of the Houston warehouse as district 
chief clerk, replacing J. N. Smith. Smiti 
was transferred to the Material Distriby- 
tion section, Houston office. 

John B. Rosen has been named dis- 
trict engineer in the Lubbock, Texas. 
district, and George L. Ellis has bee 
promoted from geologist to senior geolo- 
gist at the Fort Worth division, Stano- 
lind Oil and Gas Company. Ellis will 
direct geophysical and geological co- 
ordination and replaces F. H. Schouten 


who has been transferred to the com- 
pany’s Canadian division . fe 
Merrill, material department, The Pur 


has been transferred from 
Pauls Valley, Okla., to Billings, Mont. 
‘ D. M. Rounds, The Texas Com- 
pany, has been transferred from Salem, 
Ill., to Wichita, Kansas, and has been 
succeeded by Paul Youngmeyer 

Aubrey Weatherholt, Empire Pipelin 
Company, has been named district super- 
intendent in the Oil Hill, Kansas, area, 
succeeding C. A. Mason, retired; T. J. 
Lanagan has been transferred fron 
Cushing, Okla., to Odessa, Texas, as 
district superintendent. W. L. Kline has 
been promoted from assistant superin- 
tendent to superintendent of the Cushing 
district. O. V. Adkins has been name: 
district superintendent of operations ii 
North Texas Robert W. Pitcher, 
formerly of Tulsa, has been named man- 
ager of the Crude Oil department ot 
Pan American Production Company with 
headquarters in Houston Ww. O. 
Twaits, formerly manager of Coordina- 
tion and Economics department of Im- 
perial Oil, Ltd., in Toronto, has bee 
transferred to the Producing department, 
Western division, Calgary, as manage- 


Oil Company, 


ment assistant. 
D. A. Shock, iormerly on the researc! 
staff of the University of Texas, Austin, 


has been appointed 
senior research chem- 
ist in charge of the 
production chemistry 
in Contintental Oil 
Company’s production 
laboratory. Shock is 
a chemical engineer- 
ing graduate from 
Colorado College, 
Colorado Springs, 
Colo., and obtained 
his masters degree in 
chemistry from the 
University of Texas. 
Before his work at 
the University of D. A. Shock 
Texas he had been employed by Inter- 
national Minerals and Chemicals Cor- 
poration, Austin, and Dow Chemical 
Company, Midland, Mich. 
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Cross-section of completely 4é 
assembled Double End Wo 
Pocker sho lower ne — 


prene sec 






against tole wa 


sermeees DEPENDS ON OUR NEOPRENE PACKER,” 


Says Halliburton Oil Well Cementing Co. 


Here’s another instance where engineers 
specified neoprene for a tough job... 
a job requiring a flexible material with 
exceptional properties. They chose neo- 
prene for the most vital part of the 
Howco Double End Wall Packer. 


This tool must seal off tightly hole sec- 
tions to be tested . .. must prevent drill- 
ing mud from leaking into the fluid area. 
It often must operate under several tons 
of hydrostatic pressure and tempera- 
tures up to 350°F.. Neoprene withstands 
these destructive influences and also 
resists the deteriorating effects of oil, 
gas, chemicals and acids to which it is 
constantly exposed. The neoprene 
packer is flexible enough to expand and 
seal off every ragged fissure in the hole 
wall... yet strong enough to flex back 
to normal shape when the drill string 
is lifted. Neoprene does this difficult 
job efficiently, time and time again, 
without a failure. 





If your equipment requires rubber in 
any form, ask your nearest rubber man- 
ufacturer or write direct for full infor- 
mation on Du Pont neoprene. It can 
be compounded with just the right bal- 
ance of properties for your needs. 


Neoprene section of Double End Wall Packer before assem- E. I.du Pont PR eee Be tins . 
bly into complete tool. Section compresses as much as | ¥ e -) 


11” and expands as much as 314” in hole. Rubber Chemicals Division K-10 
FREE! The Neoprene Notebook. Wilmington 98, Delaware 
Interesting stories . . . new, un- 


usual applications of neoprene. 
Write... E. I. du Pont de Ne- 
mours & Co. (Inc.), Rubber Chem- 


\ = icals Division K.10, Wilmington 
Ri? ae a : 98, Delaware 
HERE’S WHY NEOPRENE DOES SO MANY JOBS SO WELL! 


High tensile strength, resilience, low permanent distortion. 
Tough and durable, resists abrasion and cutting. 

Superior resistance to sunlight, aging, ozone, and heat. 
Resistance to deterioration by oils, solvents, chemicals, acids. 
Superior air-retention, low permeability to gases and fluids. Rie. us pat orf 


Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures, 





+ + + + + 
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NEW BANK OFFICES —facilities of The National Bank of Com- 
merce, Houston, on the mezzanine floor in the new 12-story addition to 
the Gulf Building were inspected by officers and directors of the bank. 
These offices are connected with the main lobby by escalator as well 
as elevator service. Seated, left to right, are Gainer B. Jones, E. O. 
Buck, B. Magruder Wingfield and P. C. Rehrauer, vice presidents; J. S. 























40.2% of All Carburetor Type Engines Built in 1947 
2 to 30 hp. Were WISCONSIN 2:.'Z.0z.2ENGINES! 


And here's the ALL STAR lineup .. . 
official bulletin of the Bureau of Census, U. S. Dept., 
of Commerce, April 22, 1949. 

In 1947, Wisconsin Motors built 51.7% of the engines 


released in an 


in the 2 to 5 hp. range .. . in the 5 to 9 hp. range, 
36.4% ... 71.6% in the 15 to 22 hp. range . . . and 
in the 25 to 40 hp. range, 14.7%. Averaged together, 
40.2% of the engines in the 2 to 30 hp. range were 
Wisconsins — excluding automotive, aircraft and out- 
board marine engines, and engines for use as original 
equipment by various manufacturers. 

These figures sum up the confidence of equipment 
builders and users who are the final judges in choosing 
superior engines where it counts most .. . on the job 
delivering the goods. 


# Single cyl. 2 to 6 hp. 


tie dorsal 





Leach, director; Jesse Jones, chairman of the board, and Sam Taub, 

chairman of the executive committee. Standing, left to right, are A. D. 

Simpson, vice chairman of the board; George A. Butler, director; R. P. 

Doherty, president, and M. Tilford Jones, Frank A, Liddell, C. B. Japhet, 
Fred J. Heyne and Paul Kayser, directors. 


Seismograph Service Elects 
Hugh Thralls Vice President 


Seismograph Service Corporation has 
elected Hugh M. Thralls, Tulsa, vice 
president of the organization. Thralls 
has been a director and chief geophysi 
cist of the company. 
Graduated in 1934 
from the University 
of Oklahoma with an 
M. S. de he Ss in 
physics, he joined 
SSC in 1936 as party 
chief of a crew in 
Illinois. He served 
also in Oklahoma, 
Michigan, Texas and 
California. He was 
made supervisor in 
1939 and in 1945 was 
named chief yeo- 
physicist. 

The corporation 
also announced the resignations ot ‘TV. A 
Manhart and George W. Reed as direc 
tors. 

L.. G. Cornish, an employe for 18 
years, has been placed in charge of the 
company’s Midland, Texas, office. 






— ad} 
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Hugh M. Thralls 


Franklin Vice President Transfers 


Stanley Martin, vice president. of 


type 4-cyl. 15 to 30 hp. Franklin Supply Company, Chicago, has 





WISCONSIN MOTOR 


Corporation 


MILWAUKEE 14, WISCONSIN 


Duty Air-Cooled Engines 


iB a: tHeovy 
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WRITE TO HARLEY SALES CO. 


$10 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


Mt. Pleasant, Mich., to 
handle company operations in Michigan 
and Ohio. Kenneth Goodell has 
appointed district manager and 

ferred to East Chicago, Ind. Roy Wood, 


vice president, is now in Chicago. 


transferred to 


been 


trans- 
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Expressly designed for use in the softer formations — such as com- 
pact sand, shale. chalk. red bed, salt. ete., commonly found in oil 
fields — the CP Type ES Three Cone Rock Bit is breaking drilling 
records for feet per hour. 

Built for maximum resistance to hard, abrasive wear, these bits 
give the long service demanded by modern drilling methods. Cones 
and bearing journals are of high alloy forged steel, accurately 
machined and carefully heat-treated, with a special hard facing 
on the teeth of the cones. 

CP bits are designed in the necessary types and sizes to meet 
the specific drilling requirements in different oil fields. Prompt 


service is assured in the Mid-Continent and Rocky Mountain fields. 


Cuicace Pneumatic 
TOOL COMPANY 


MANUFACTURED AT FRANKLIN, PA. 


GENERAL & EXPORT OFFICES: 6 EAST 44th STREET, NEW YORK 17, N. 
Sales Office: One N. W. 16th Street, Oklahoma City, 
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SUPPLIERS’ NOTES 
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NATIONWIDE 
SERVICE 


for Santa Fe Shippers 


Core Lab West Texas Operations 
Will be Directed from Midland 


Core Laboratories, Inc., Dallas, an- 
nounced the removal 
of West Texas dis- 
trict administrative 
offices from Dallas to 
the Wemple - Aveny 
Building, Midland, #4 
Texas. 

Rufe S. Bynum, dis- 
trict engineer, will di- 
rect the company’s 
services from the new 
quarters. Permanent 
laboratory facilities, 
also located at Mid- 
land, will remain at 
their present site. 





\ 





Santa Fe Traffic Office Centers 


Albuquerque, N. M. 
Amarillo, Tex. 
Atchison, Kan. 

Atlanta, Ga. 





Rufe S. Bynum 
Bakersfield, Cal. | 


Beaumont, Tex. 
Boston, Mass. 
Buffalo, N. Y. 
Chanute, Kan. 






J.D. lsaacks Is Selected as 


* Indicates Santa Fe 
Kerotest General Sales Manager 


Traffic Office 
— Indicates principal Santa Fe Rail Lines 











Santa Fe Traffic Offices 
are conveniently located to 
serve freight shippers in all 

parts of the nation 


Wherever you are located in the United 
States, Canada or Mexico, there is a 
Santa Fe freight representative assigned 
to your locality and at your service. 


Each traffic office has direct. commu- 
nication by telephone or teletype with 
other Santa Fe offices, and are fully 
equipped to give you promptly the 
information and service you want. 

Santa Fe freight men know their 
business. They know your territory 
and ours—and your local freight prob- 
lems, too. Because these men believe 
in giving service, you will find it worth 
while to call them about your freight 
shipments. 

Look over this listing of traffic offices 


and call the one nearest you for friend- 
ly, helpful Santa Fe service. 


SHIP via 
Santa Fe all the way 


F. H. Rockwell, Gen. Freight Traffic Manager 








Chicago, Ill. 
Cincinnati, O. 
Cleveland, O. 
Colorado Springs, Colo. 
Dallas, Tex. 
Denver, Colo. 
Des Moines, la. 
Detroit, Mich. 
El Paso, Tex. 
Flagstaff, Ariz. 
Fort Madison, la. 
Fort Worth, Tex. 
Fresno, Cal. 
Galveston, Tex. 
Houston, Tex. 
Hutchinson, Kan. 
Indianapolis, Ind. 
Kansas City, Mo. 
Leavenworth, Kan. 
Long Beach, Cal. 
Los Angeles, Cal. 
Lubbock, Tex. 
Mexico City, Mex. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Monterrey, Mex. 
New Orleans, La. 
New York City, N. Y. 
Oakland, Cal. 
Oklahoma City, Okla. 
Peoria, Ill. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Ore. 
Pueblo, Colo. 
St. Joseph, Mo. 
St. Louis, Mo. 
Sacramento, Cal. 
Salt Lake City, Utah 
San Angelo, Tex. 
San Antonio, Tex. 
San Bernardino, Cal. 
San Diego, Cal. 
San Francisco, Cal. 
San Jose, Cal. 
Santa Barbara, Cal. 
Santa Rosa, Cal. 
Seattle, Wash. 
Stockton, Cal. 
Temple, Tex. 
Topeka, Kans. 
Tulsa, Okla. 
Washington, D. C. 
Wichita, Kans. 
Wichita Falls, Tex. 

















J. D. (Eb) Isaacks, well known to the 
oil industry throughout the world, has 
been made general manager of sales for 
the Kerotest Manufacturing Company of 
Pittsburgh. Prior to his being made sales 
manager, Isaacks was in charge of pro- 
duction for Kerotest, and prior to that 
he was in the Sales department, sta- 
tioned in Houston and Los Angeles. He 
has made several trips to South America 
for the company. 


Price Establishes Permanent 
Coating Plant at New Orleans 


A complete Somastic coating plant has 
been installed south of New Orleans on 
the Intra-Coastal Canal, by H. C. Price 
Company. This per- 
manent plant will af- 
ford Somastic pipe 
coating facilities for 
corrosion protection 
throughout the Gulf 
States Area for all 
pipe sizes up to and 
including 30 inches 
in diameter. The yard 
has ample space for 
stockpiling bare and 
coated pipe and is 
conveniently located 
for rail and marine 
transportation. 

Equipment will be 
installed to manufacture and apply con- 
crete over Somastic coating for weight 
and additional protection to the pipe in 
marine and swamp installations. Pipe 
will be cleaned by the steel grit shot- 
blasting method. 

Robert P. (Bob) White has been ap- 
pointed Gulf division manager in charge 
of sales and coordination of Somastic 
operations with headquarters at New 
Orleans. 

White has been associated with So- 
mastic coating operations since 1940. 
After graduating from the University 
of Cincinnati, he started work at Archer 
City, Texas, as materials checker, and 
acted in the capacity of inspector, en- 
gineer, office manager, and superintend- 
ent, until he entered service in World 
War II in March, 1943, as an ensign in 
the Navy. 





Robert P. White 
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Another reason for the superiority of Worthington Dual Fuel Engines .. 





THE DUAL PLUNGER FUEL PUMP 


...a recent Worthington Development 


One pump with two tandem-mounted 
plungers handles full load of engine on 
oil operation as well as small pilot 
oil requirements on gas operation. 


THE RESULT? NINE ADVANTAGES 
THAT ADD UP TO GREATER DUAL 
FUEL ENGINE EFFICIENCY 


1. The time-proved merit of in- 
dividual fuel pumps and equal- 
length discharge pipes to each 
power cylinder 

2. Single oil fuel injection nozzle 
for both gas and oil fuel opera- 
tion 

3. Instantaneous, smooth conver- 
sion from one fuel to the other 

4, Pilot oil injection control in- 
dependent of main injection 


Diesel engines, 
2,640 hp .. 





WORLD OIL 


150 to 
. gas engines, 
175 to 1,720 hp . 
fuel engines, 225 102 2,640 
hp. 


5. Reduced firing pressures 

6. Lower exhaust temperatures 

7. Quieter operation 

8. Better combustion characteristics 
9 


. Lower fuel consumption 


For further proof that in Dual 
Fuel Engines, as in so much other 
equipment, there's more worth in 
Worthington, write for Bulletin 
S-500-B45. Worthington Pump and 
Machinery Corporation, Engine Divi- 


sion, Buffalo, N. Y. 


WORTHINGTON 
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WORTHINGTON-BUILT AUXILIARIES 
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BARRET 


SPECIALIZING fe 
MAGNETIC SURVEYS 


domesti 


William M. Barret, Inc. 


te 


Hung 7EOPN YSICi 
31IDDENS-LANE 


SHREVEPORT 


BUILDING 
LOUISIANA 





Red Top 
(Hydrostatic) 


BAILER 


A QUICK, POSITIVE LOAD 
REGARDLESS OF FLUID LEVEL. 
Ideal also for fishing small objects—widely 
used for drilling in (completing) wells, and 
for drilling cement or plastic plug overages. 


REYNOLDS company, inc. 


SHREVEPORT, LOUISIANA, U. S. A 
Office: 804 Erie St., Phone 7-7511 
If no answer call 2-2023 or 7-2149 
Factorv: 2202 Greenwood Rd., Phone 2-2023 
COMPLETE iNSURANCE COVERAGE 
Louisiana: 
DELHI, Hayes Lumber Co. 
JENA, Germany Machine Co. 
‘ oo Republic Supply Co 
r 
vee me DORADO, Cox Supply Co. 
CORPUS CHRISTI, A. 8. Baylor, 
Phone 2-246 
HENDERSON, J. C. Phillippi, Mor. 
East Lg Bh Div. » Phone 9716-J1 
HOUSTO A. Swink, Phone 
om Nt - 2888 
SERVICE, Phone 3, Turnertown, or 
Phone 1010, Greggton 
Kansas: 
GREAT BEND, Moss Scranton, Phone 312 





STANDCO BRAKE LINING 


Is the driller’s best friend because it 
makes the easiest brake known and 
“feeds off evenly while drilling.’ It 
never scores brake rims. See pages 
3608-3613, Composite Catalog. 


Standco Brake Lining Co. 


HOUSTON 









HOUSTON LABORATORIES 
Analytical and Consulting Chemists 
Podbielniak Gas Analyses, Oil Field 
Brines, Waters, Cores, Muds, etc. Reser- 
voir equilibria ‘studies for crude and con- 

densate wells. 


LD 267—Box 132 Houston, Texas 
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New Field Store : 
Opened in Kansas 


A new field store 
of id-Continent 
Supply Company has 
been opened at Plain- 
ville, Kansas. C. C. 
Harris, formerly of 
the company’s Great 
Bend store, is mana- 
ger of the store. Field 
salesman for the area 
served by the store 
is E. G. Mog, who 
also has been at Great 
Bend. Other Plain- 
ville personnel are 
L ©. Hedeick, Ir., 
formerly with Beth- 
lehem Supply Com- 
pany; &. C. Vian 
Leeuwen of Pitts- 
burgh, Kansas, and 
B. G. Remmert, from 
the Mid-Continent store at Great Bend 

Among the Mid-Continent officials at 
tending the store opening were D. H 
Thornbury, executive vice president; ] 
E. Everroad, machinery and diesel de- 


partment manager; R. O. Moore, mer 
chandising manager; and Victor IeMay, 
advertising director, all of the Fort 
Worth office. S. R. Clinkscales, Tulsa 
division manager, and Nick Carter, 
Wichita, Kansas, district manager, also 


attended. 


Lane-Wells Sets Depth Records for 
Perforating, Radioactivity Logging 


Oil Company’s Pa 
cific Creek 1, world’s deepest well, Lane 
Wells Company radioactivity well log 
ging and Koneshot perforating services 
were successfully performed at the great 
est depth in which either of these serv 
ices had been used. Standard equipment 
was used in both operations. 

A combination radioactivity well 
(gamma ray and neutron survey) was 
run to a total depth of 19,743 feet. The 
area logged extended from 19,741 to 
9500 feet. 

The well was gun perforated by the 
Koneshot process with 168 charges being 
fired below 13,000 feet on July 2. Charges 
were fired again at 14,000 and 15,600 feet, 
and on July 14, 200 charges were fired 
below 17,400 feet 


In The Superior 


log 











Mid-Continent Supply Company 
Opens Store at Snyder, Texas 


Formal opening of Mid-Continent Sup 
ply Company’s new field store at Snyder, 
Texas, was observed with an open house 
and barbecue for about 1800 guests. Mid- 
Continent officials from Fort Worth who 


attended the celebration were Ken W 
David, president and general manager; 
Kenneth David, Jr.,; R. O. Moore, mer 


manager; Harold Powell, 
Pubular department; M 
and Victor 


chandising 
manager of the 
|.. Harwell, sales engineer; 
lL.eMay, advertising director. 

D. C. Melver, formerly at the Eunice, 
N. M., store, is Snyder store manager 
Other personnel includes R. E. Dunn, 
field salesman, formerly at Funice; T. R 


+9 


Freeman, field salesman, formerly at 
Hobbs, N. M.; C. L. Washburn, Eunice; 
W. B. Nance, Sundown, Texas; E. M 
Wilson and M. H. Ross, Odessa, Texas; 


and W. W. Fort Worth 


Raylor:.}r. 


Johnston Forms Canadian Company 


M. O. Johnston has formed the M. O 
Johnston Oil Field Service, Ltd., with 
headquarters at Edmonton, Alberta, to 
serve the Canadian operators 
Joe Barlow has been appointed manager 
The makes a total of 35 


Johnston 


needs of 


establishment 


service locations 





your guns 
Made by 


Skeet Shooters, Hunters! 


Here’s a beautiful lifetime cabinet for storing 


and equipment (see photo at left). 
real craftsmen, hand-rubbed finish. 








































(We 
ast 








Dimensions: 
484%,” inside 
lockers. 
locks. 
plate. 
whether desired for 8 or 12 guns. 


NORTHERN BLACK WALNUT, $200 fob factory 


16” wide, 
‘abinet base 


74” high, 
height. ( has 3 
Gun case 
All hardware black forged iron, 
Built in two pieces for ease of shipment. 


all glass 
Spec 


WESTERN KNOTTY PINE, $175 fob factory 
charges west of Mississippi 
Kansas City.) 


pay shipping 
of Rockies south of 


MODERN MODE FURNITURE MFG. CORP. 


Dept. B—124 W. Jones-——San Antonio, Tex. 





15” deep. Gun cabinet 
drawers, 
and 1 locker equipped with cabinet 


and 
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a That's right—in the new Shaffer Hydraulic 

Cellar Control Gate you get TWO separate ram compart- 

ments unitized into ONE body—actually two gates in 
ne—with a total overall height of only 30” even in sizes 
arge as 1394" bore! : 

____Note in the table below how smaller sizes re- 

quire even less height—and how the other dimensions 
















that’s what you get in the NEW 


jydrli¢ CELLAR CONTROL GATE 























































of Shaffer Hydraulic Cellar Control Gates are also com- 
pact and space-saving. 
This means you can make important savings in 
cellar dimensions and in rig floor heights with Shaffer 
Hydraulic Cellar Control Gates—vital savings that cut 
rig-up costs, that mean more accessible rig floors to speed 
drilling operations, that permit more compact com- 
pletions, greater production savings. 
t 
| 
. . & 
Gate Size i ” 1034” 139%” 
Working 
Pressure (PSI) 3,000 | 5,000 | 3,000 | 5,000 | 3,000 | 5,000 | 3,000 | 5,000 
Bore 7," 9” 11” 1356" 
A—Height ...inches | 25 26% 25% 27% 27% 304% 30 364% 
B—Width ....inches | 28% 31% 31% 35% 344% 37% 40 40% 
C—Length ...inches | 7024 70% 71 72 79 81% 884 884 


*Smaller sizes even less height! 


___ And space-saving compactness — important as it 
_ is=is only one of mamy far-reaching advancements in- 
COR into the new Shaffer Hydraulic Cellar Con- 
_ trol Gates. Some of the others are outlined at right, but 
Space does not permit telling the complete story on this 
‘great new cellar control gate. So before you buy any 
control gate equipment, be sure to ALL the facts 
about the new Shaffer Hydraulic € Control Gate. 
It's the outstanding buy in the field! 









Pe 











These and Other Unique 
Features Are Yours In The New 
SHAFFER HY | 


CELLAR CONTROL GATE! 





> Simple Ram Changes—the simplest 
in any gate. Merely unbolt and swing 
open a side door, slide out the ram as- 
sembly, slide in the new assembly, close 
and bolt the door. It’s that simple—and 
complete ram changes can be made 
whether pipe is in or out of the welll 


ee a 





ram travel! 


There are many other advantages. Get 
full details from your Sheffer repre- 


sentative—or write direct! 


View of the Shaffer Hydraulic Cellar 
Control Gate with a Shatter Combi- 


nation Rotating Blowout Preventer of ; 


and Stripper (top). 


Send for your free copy of the 
complete Shafter Catalog. __ 
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| 
| 
MEANS MONEY 


...send men and materials 
by Pan American Clipper 











Save both time and money. Pan | 
American Clippers are at your | 
service to fly both men and equip- 
ment to oil fields on any of the 
earth’s six continents. 


@ Your key personnel can reach drill- 
ing or refining sites much faster 
by Clipper. 

@ Your essential drilling and refining 
equipment . . . shipments of every 
size and description . . . can be 
flown swiftly and safely by Pan 
American Clipper Cargo. 


You can depend on the smooth 
efficiency of the World’s Most Ex- 
perienced Airline! For informa- 
tion, fares and rates, call your 
Clipper Cargo Agent or the near- 
est Pan American office. 


*Trade Mark, Pan American Airways, Inc. | 


PAN AMERICAN: 


Wortp AIRWAYS 
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| NEW BAASH-ROSS PLANT —Baash-Ross Tool Company's new plant and office facilities in 


Oklahoma City. 


Baash-Ross Firm Opens Plant 
And Offices at Oklahoma City 


New plant and office facilities have 
been constructed by Baash-Ross Tool 
Company in Oklahoma City to serve the 
northern Mid-Continent area. The plant 


| was built directly over the original 


Baash-Ross plant, which was established 
almost 20 years ago, and the old plant 
dismantled from underneath 
the new plant. To avoid interruption of 
sales and manufacturing activities, new 
machine tools and production equipment 
were installed and in operation before 
dismantling of the old plant was initiated. 

The plant contains more than 20,000 
square feet of floor space and has a main 
bay with a 50-foot clear span and 320- 
foot travel serving plant, and’ storage 
yard equipped with a five-ton overhead 


| electric traveling crane. 


Special thread milling machines and 


| an advanced type of heat-treating equip- 


ment have been installed in addition to 


| customary shop facilities. 


The Baash-Ross plant will serve also 
as warehouse and office headquarters for 
the Northern Mid-Continent area. 


GOTKOOL WATER CAN 


3, 5. 10, 15 and 
Push-Button 


additional cost. 


Made in 12. 2 
20 gallon siz 


Faucet at sligh 


RE EP PU.RE DRINKING 








J. A. Newsome, Jr. J.N. Wofford 


Parkersburg Names Gulf Coast 
Manager and Southern Salesman 

Parkersburg Rig & Reel Company has 
promoted J. N. (Babe) Wofford to 
manager of the Gulf Coast district with 
headquarters in Houston. Wofford, who 
has been with the company 21 years, 
was formerly manager of the Houston 
branch. He has represented the company 
in the Gulf Coast for 16 years. 

J. A. Newsome, Jr., has joined Parkers- 
burg as special sales representative in the 


WATER CANS 
an On OR OF FB 2 SS 


GOTT Water Cans are the practical way 
to keep drinking water cool for long periods, 
protected from impurities and always handy 


YoM 1 -UB [o) MMs) elble MP itistele Mi Cotce(-Mc-peeloh cote) (oI lo) oF 
strongly built to withstand rough usage. 
GOTT Water Coolers have 
extra large covers and a 
handy non-leaking push 
button faucet. Your Supply 
Store has them, get one 


HP. GOTT MFG.CO, “= 


WINFIELD, KANSAS 


lofele) A x; 
Made in 2. 3, 5. 8, 10, 18 
and 20 gallon sizes with 
Push-Button Faucet 


WATER ALWAYS HANDY 
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These stainless steel refinery castings are typical 

| of the work TESCO is now doing for many manufacturers 

| and operators in the Gulf Coast area. Stainless steel well 

J | head castings, valves, chokes and various fittings are 

other stainless steel pieces produced for oil equipment 
manufacturers by TESCO. 


TESCO is qualified to produce your stainless steel 
castings for heat and corrosion resistant from a pound 
to a ton, carefully controlled through constant labora- 
tory analysis exactly to your specifications. 


TESCO is right in the middle of the industrial 
Gulf Coast . . . on the spot to better service the steel 
casting needs of this area. The TESCO representative 
and TESCO Metallurgists will be glad to discuss your 
stainless or carbon steel casting requirements with you. 


iN 
4 
Mo 


i 
AQ | GOOD CASTINGS HOUSTON, TEXAS 














GAS LIFT .~ 


CAMCO-IZING GIVES CONSISTENT, 
MORE DEPENDABLE 
LIFTING POWER 


HERMETICALLY 
SEALED 


INDUCTION WELDED 
SEAL 


CAMCO-IZING ... 
an exclusive CAMCO pe aa pa 
process... is the only 
answer to consistent, 


INDUCTION WELDED 


| | 


dependable lifting — 
power and economi- MONEL SPRING, 
cal gas-fluid ratios STRESS-EQUALIZED 
available in gas lift Ee 
equipment today. DESIGNED GAS 

CAMCO-IZING pre- INLET PORTS 
forms the valve bel- 


TUNGSTEN CARBIDE 
lows with 5,000 Ibs. BALL 


differential pressure. 
Thus, it tests while it 
conditions the valve’s actual power plant 
for correct, positive action under the most 
severe well conditions. 

And instead of using bellows pressure 
alone to close the valve, CAMCO uses a 
combination of pressure-charged bellows 
and a stress-equalized monel spring. 

CAMCO IS THE ONLY GAS LIFT VALVE 
WHICH PROVIDES THIS VITAL PRODUC- 
TION INSURANCE. 

Hundreds of Camco Gas Lift Valves are | 
installed today under well conditions re- 
quiring from 125 thru 1650 p.s.i. CAMCO 
makes a complete line of gas lift equip- 
ment . . . equipment to produce any well! 
Ask your Camco Representative or. write 
Camco, Inc., 1108 Scanlan Bidg., Houston, Your copy of the 


for help with your production problems. new Camco Cata- 
log is now ready. 


Write for it today 
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Southern division for Hydracepters ayy 
separators. Newsome, one of the origina) 
designers and engineers of the H ydra- 
cepter, was formerly with Parks Eng; 
neering Company of Houston. For }} 
years he was with the Products Researe), 
division of Humble Oil & Refining Co. 
pany. 


Cummins Sales & Service Chooses 
J. T. Calnon as Sales Manager 


J. T. Calnon has been appointed sale< 
manager of Cummins Sales & Servic 
Inc., with headquarters at the general 
offices in Ft. Worth. 

Calnon joined the 
company in 1945 
after his release from 
the Navy, where he 
was attached to the 
USS Whitney as chief 
petty officer in charge 
of diesel maintenance 
and repair. He worked 
as district service man- 
ager at the company’s 
Houston and Wichita 
Falls service points 
until August, 1947, 
when he was sent to J. T. Calnon 
Odessa as West 
Texas division service manage! 


Lane-Wells Appoints Rutledge as 
Gulf Coast Division Sales Manager 


Robert M. Rutledge, IJr., has be 
named Gulf Coast division sales mana 
ger for Lane-Wells Company, with head 
quarters in Houston. He succeeds C. | 
Ludwig, who has become vice president 
of Lane-Wells Canadian Company 

Rutledge was tormerly assistant diy 
sion sales manager for the Gulf Coast 
He joined the company in January, 1946 
as district sales engineer, after having 
served in the Army. A graduate of Texas 
A.&M. College, he had previously served 
with Stanolind Oil and Gas Company as 
an engineer, and with Baroid Sales di- 
vision of National Lead Company as ; 
service and sales representative. 


HOMCO Promotes C. P. Smith to 
Southwest Texas Division Manager 


Houston Oil Field Material Company, 
Inc., announced new divisional sales ter- 
ritories by the promotion of C. P. Smit! 
from district manager 
to Southwest Texas 
division manager, 
with stores at Bay 
City, Victoria, Ken- 
edy, Corpus Christi, 
Premont, Alice, 
Freer, Sullivan, 
Texas, and office at 
San Antonio. 

Serving as district 
managers under Smith 
are RK. M. Freeman, 
serving Bay City, 
Victoria, Kenedy, and 
headquartering at C. P. Smith 
Victoria; and’ R. L. 

Lynd, in charge of Freer, Premont, Sul- 
livan City, and headquartering in Alice. 

Smith has been with the company 17% 





years. He will headquarter in Corpus J 


Christi. 


WORLD OIL « October, 1949 


| 














TS and 


riginal 


Lydra- 


Eng 
or |] 
Searc} 


Com- 


| sal 
SALES 
-TVICE, 
energ 


bee 
nana 
hea 


ident 


diy 

‘oast 
1946 
aVIng 
lexas 
erved 
ny as 


‘S (dl 


pany, 
s te! 
ymitl 





Sul- 
lice. 
17% 
rpus 


CO 
= 
Oo 


| 




















~ EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








\ | 














60-SHOT GUN PERFORATOR—Unusual 


view of one of the McCullough 60-shot gun 
perforators used to break the record for gun 
perforating. 


McCullough Tool Again Exceeds 
Its Record for Gun Perforating 
Working under heavy mud conditions 
in a whipstocked hole, a crew of McCul 
lough Tool Company service men re 
cently shattered their own world’s record 
for gun perforating for the fifth consecu- 
tive time in two years. A total of 6870 
holes were shot in 5%-inch casing be- 
tween 5100 and 3785 feet in an oil well 
in the Ventura, Calif., area, breaking the 


previous world’s record by 330 holes. 
After 1700 holes had been shot, oil 
began to flow at such a rate that all 


operations had to be halted until the well 
was brought under control. 

At the same time that the record well 
was being gun perforated, two other wells 
were also being shot by McCullough for 
the same company. Exactly 3900 holes 
were shot in the first well, 5830 holes 
were shot in the second well, making a 
total of 16,600 holes in three days of 
shooting, also a world’s record. 


Kerotest Elects Stanley Roush; 
Appoints Frame Works Manager 

Stanley J. Roush has been elected 
president and general manager of Kero- 
test Manufacturing Company, Pitts- 
burgh. W. G. Swaney 
was named vice pres- 
ident and secretary 
amd... E.. Lane, 
treasurer. Robert C. 
Downie and John D 
Dupuis were elected 
directors. 

W. M. Frame has 
been appointed works 
manager in charge of 
all manufacturing 
operations. He was 
formerly works man- 
ager, Spang Chalfant 
division of National 
Supply Company. 





W. M. Frame 
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From 
Air-Cooled Power 
Headquarters 





Compact — powerful —in brilliant modern design — incorporating 


many important improvements — these new Briggs & Stratton 
models are perfected products of the world’s largest builders of 
d-cycle air-cooled single-cylinder engines, resulting from an exe 
perience record spanning more than 30 years and a production 
record of more than 4 million engines. 


These new engines set new standards of value, dependability and 
performance as “preferred power” for machines, tools and equip- 
ment used in industry, and construction, by railroads and on farms. 


Complete technical information is available on these new 
Briggs & Stratton single-cylinder 4-cycle air-cooled gasoline engines: 


MODEL “9” 3.1 H.P. 
MODEL “14” 5.1 H. P. 
MODEL “23” 8.25 H. P. 
BRIGGS & STRATTON CORPORATION, MILWAUKEE 1, WIS., U.S.A. 
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Fig. 265 
Heavy 
Duty 
Collar 
Buster 








See Acme's latest 
& Manuva! 








CM€ 


TRUSTWORTHY : 
SINCE 1900 





Part Pipe Quicker, 
Lessen Hazards .. 
Save More Pipe... 


Acme's Heavy Duty Collar Buster parts 
casing QUICKER—than a Ripper—and as- 
sures greater SAVING of pipe . . . Quite 
an item these days, of costly, scarce ma- 
terials! 

Lower Buster to proper depth . . . raise 
until knife engages pipe-end, at coupling. 
Hitch on .. . apply pressure on casing 
. . . knife is forced to rip ribbon of casing 
out of collar, by few upward strokes of 
Jars. Knife turns over . . . you pull tools, 
then casing. 

Pipe parted by Acme's Buster won't col- 
lapse on tools . . . Slight damage to col- 
lar. . threads left in good condition for 
running steel nipple. Save that pipe! 
Acme’s half-century reputation—for invar- 
table Trustworthy Tools—backs our Collar 
Buster. Knives of choicest tool steel. Uni- 
form PREMIUM-quality steel . . . through- 
out . . . controlled by rigid analysis 
specifications. CORRECT ice 
heat-treatment, to elec- 
trical-automatic exact- 
ness. 





a 
See other Acme 
Fishing Tools in 
panel (right) . . 
for more of 
EVERYTHING 
you need in a 
Trustworthy 
String. 


















Acme Fishing Tool Co. 


PARKERSBURG, W. VA. | 


Export Office: 19 Rector St., New York 6, N. Y. 
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More of EVERYTHING 
You Need in an. 
Acme String . . 


A E 


4 ~ 
: 
8 F 


A—Trip Spear—3-Stip 
B—Combination Secket 
(—2-Prong Letch Grab 
D—Perforator 
E—Mandre! or Swage 
F—Fishing Jas 








SERVICE PLANT—Reed Roller Bit Com- 

pany, Houston, has completed a new service 

plant at Houma, La., for sales and service of 

Reed Rock Bits, tool joints and other oil field 
equipment. 


Lufkin Expands Service Offices; 
Announces Personnel Changes 

_The seventh division of Lufkin 
Foundry and Machine Company has been 
opened at Effingham, IIl., to serve IIli- 





Lewis W. Breeden Val Gallia 
nois, Kentucky, Indiana and Michigan. 
Lewis W. Breeden, manager of the di- 
vision, spent a month in the main plant 
at Lufkin, Texas, and made an extended 
tour of fields in the Southwest. 

Breeden was a consulting engineer, 
and prior to that was with The Carter 
Oil Company as a mechanical engineer. 
He is a graduate of Monmouth College 
in Illinois. 

Val Gallia, who has been service en- 
gineer for the past two years for the 


Ben Sargent Billy Burnett 


Gulf Coast division, Houston, has been 
placed in charge of a new district office 
in Brookhaven, Miss. He is succeeded 
in Houston by Billy Burnett, who has 
been in the shop organization at Lufkin 
for several years. Burnett attended Texas 
Christian University and Louisiana Poly- 
technic Institute. 

Ben Sargent has completed his shop 
trainee period and has been assigned to 
the Kilgore district office. 


Rector Adds Representative 


Blake V. Fisher has joined Rector 
Well Equipment Company, Inc., as sales 
representative on the Upper Gulf Coast 
of Texas, with headquarters in Houston. 
Fisher, who will specialize in the Rector- 
head well head equipment and Rector 
Fulbore cementing method, is a member 
of Nomads, and API Division of Pro- 
duction. 
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THOMPSON-HAYWARD 


FORMALDEHYDE 


for corrosion control 





You can protect your casings, rods, and 
all exposed metal parts for only a few 
cents a day. You can 


@ SAVE ON PULLING COSTS 
@ SAVE ON NEW STEEL 
@ SAVE ON SHUTDOWN TIME 


Thompson-Hayward Formaldehyde 
gives dependable protection from hydro- 
gen sulphide corrosion and corrosive mine 
and well waters. 


Write our nearest office 
for detailed information 


THOMPSON-HAYWARD CHEMICAL CO. 


Dallas 
Wichita 


Denver 
San Antonio 


Houston 
Tulsa 


New Orleans 
(B) 














A Source Book 
in 
Geology 


By KIRTLEY F. MATHER, Professor of Geology. 
Harvard University, and SHIRLEY L. MASON, 


Geologist. 702 pages, illustrated . . . . $7.00 


This new book gives a comprehensive view of the de- 
velopment of geological science during the last four centuries 
by presenting the significant passages from writings of the 
great contributors to that science in the past 


The excerpts include portions of the work of 130 geologists, 
original statements of many im- 
portant principles and theories 
thus being made available. Many 








of the excerpts are translated 
from Latin, French, German or 
Italian 


. Send Orders to the 


GULF PUBLISHING CO. 


P. O. BOX 2608 


HOUSTON, TEXAS 
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of 
AVONDALE 
and the 


OIL BUSINESS 


Giant STEEL plat- 
forms built for off- 
shore drilling. Write 
for details. 





From WQR to OIL... 
Conversions of all 
types and sizes of 


craft. 


Personnel and serv- 
ice launches built of 
STEEL! Speedy, effi- 
cient, rugged. 





Towboats built and 
repaired. Marine 
work is our specialty. 


AVONDALE 





MARINE WAYS, Inc. 


Main Plant: Avondale, La. Quick Repair Plant: Hareey, La 


MAIL: WESTWEGO, LA. 
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This Trouble-Free 


PIPE WRENCH 





this Housing ever 
Breaks or Distorts we 

will replace it Free 
J, 






RIGEID’s guarantee 
means no pipe wrench | 
housing expense — ever 


@ No time out for pipe wrench housing repairs and 
expense with the guaranteed Rimaip. Sturdy construc- 
tion and work-saver features make it on-the-job always, 
make jobs easier, too. Adjusting nut spins freely in all 
sizes, 6” to 60.” Handy pipe scale on hookjaw. Instant 
action non-slip, non-lock jaws. Powerful comfort-grip 
I-beam handle with flared end that keeps your hand 
from slipping off. It’s the world’s most popular 
wrench for good reasons.... Buy Riteaim wrenches 
at your Supply House. 


WORK- SAVER PIPE TOOLS 
THE RIDGE TOOL CO. « ELYRIA, OHIO 
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Lester B. Swan C. L. Power, Jr. 


South American, New Orleans 
Managers Are Named by Dowell 


Lester B. Swan, Dowell Incorporated 
district manager at New Orleans, has 


| been named general manager of United 
' Oilwell Service, S.A., in Caracas, Vene- 


zuela. United Oilwell Service is an 
associate company of Dowell. 

Swan served as development engineer 
for Dowell in Tulsa before being pro- 
moted to the New Orleans position in 
1948. A graduate petroleum engineer 


| from the University of Tulsa, he for- 
| merly was with Stanolind Oil and Gas 


Company’s Production department. 

Charles L. Power, Jr., district de- 
velopment engineer in Lafayette, La., 
has been named district manager in 
New Orleans. Power, who has been with 
Dowell since 1936, attended Southwest- 
ern college in Memphis. 

The New Orleans district includes the 
New Orleans office, and stations at 
Lafayette and Houma. John Hendrick 
and A. Gionta are the respective station 
managers. 


Independent Exploration Party 


| Chief Returns from Middle East 


E. I. Grizzell, party 
chief for Independent 
Exploration Com- 
pany, Houston, re- 
cently returned from 
a several years’ tour 
of duty in the Middle 
East, including Iraq, 
Qatar, Syria and the 
Trucial Coast. Griz- 
zell believes his party 
was among the first 
to make seismograph 
surveys in Syria. He 
has now been placed 
in charge of an I. X. E. |. Grizzell 
party in Montana. 





Dufek Is Named Representative 
For Eastman Company Services 
The Dufek Oil Well Service Company 


of Hutchinson, Kansas, has been named 


exclusive agent for the Eastman Oil 
Well Survey Company in Kansas, Okla- 
homa Panhandle, and the northern sec- 
tion of the Texas Panhandle. 

This agreement between the Eastman 
company and Emil Dufek, president ot 
the Dufek company, applies to instru 
ment rentals and equipment; however, 


| directional drilling and oil well survey- 


ing work done by Eastman can also b 
obtained through any of the Dufek rep- 
resentatives. 
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Sa ee 
refinery service! 












e Fighting Unit 
yvides speed) 
e fires 
es trac 





High capacity Fir 
alter unit pre 


@ This 240 hp- W 

effective control of oil and gasolin 

The Four-Point Positive Drive assur 

tion to reac i Accelerates t° 
900 gals. 


45 mph. in one 
of water, 90 gals 
of carbon 10X! Two turret Je 

round-sweePins ets and three 
al of 4,800 gals. of fog-foam 


harge a tot 
vhich blankets, smothers and seals 

















ts, three 
handline 


jets disc 
er minute, ! 


the fire. 


















ractor and Winch Truck 
@ Equippe 4 demountable 
and fifth wheel, may be used 
o life and carry 10-ton 
loads; or to haul 25- 
ton capacity P  ergilers. Four 
Point Positive ides 100% trac 
tion to travel to an) hway location. 
O hp. gasoline, or 





Combination T 


winch 


loads; tO dra 










Motors from 185 to 

260 hp- diesel. Winch equipment anc 
wheelbase may be modified to meet your 
needs. 


e-road hauling 


¢ Truck com 
traction 40 

of huge "85> 
est off-high- 


For heavy duty, off-th 


@ This giant Walter Tracto 
pines tremendous power, 
ruggedness for trailer hauling 
pipe and equipment to tough 
way Jocations- The Four Point Positive 
Drive provides non-slip traction in san 
mud, snow slippery surfaces. 750 hp. 8450" 
line, diesel of 300 hp- butane 
engines. Large single tires, 16:00-24, PFO 
vide maximum ro 


\ling ability. 


Write for fi 
ull details o 
n these Walte 
r units. 


WALTER M 
OTOR 
1001- TRU 
19 Irving Avenue, Ridgewoo rie Pranciig PANY 
’ eens, l. |., N.Y 4-POINT POSIT 
: IVE DRIVE 


TRACTOR TRUCKS 
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WORLD OIL: announces its 








CANADIAN | ssuz 


DECEMBER, 1949 





Now World Oil will give you the facts about western Canada, reported direct from 
the most fabulous new oil area to come over the horizon in many years. 
World Oil field editors have been in the area since the thaw, developing exclu- 
sive editorial data for this December Canadian issue—touring the fields, visiting on 
derrick floors, contacting oil company and government officials. | 
If you’re curious about what's going on in western Canada, if you're actively | 


concerned with activities there, then you can’t afford to miss this authoritative issue. 





World Oil will bring western Canada into clear focus, localizing its activities, 


its operating problems and economics for the widest possible interest of progressive 


oil men everywhere. 


Make sure that you will have a personal copy of World Oil’s Canadian issue, 


certain to be one of the outstanding editions of an American oil paper in many 


years. Subscribe to World Oil today. Clip and mail the order blank below TODAY. 








I want to receive WORLD OIL. Here’s my check for 
(1 3 years for $4; [1 2 years for $3; ( 1 year for $2 | 








NAME nininesnilesinianasgl NOL PE 

COMPANY. Te cinieesnleht secdiemicaeed 
CS EE 
AEE Ca ees 
Checis beanch [] Drilling Contractor [1] Individual Producer | 
of inianey “ eta Company : outa 


CE ER 
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| versity, served with the 76th Infantry 


| pany in the New Orleans, Baton Rouge, 
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Avery G. Van Campen Ralph C. McDonald 


Clark Bros. Announces Promotions, | 


Additions to Engineering Staff 


Clark Bros. Company, Inc., Olean, 
N. Y., has promoted Avery G. Van 
Campen, formerly 
sales engineer in the | 
New York office, to 
district manager of 
the Chicago office, 
1027-29 Peoples Gas 
Building. 

After attending 
Yale University, Van 
Campen was em- | 
ployed in 1936 in the | 
company’s Experi- 
mental Engineering 
department. During 
the war, as job en- 

T. P. Latimer gineer he was re. 

sponsible for special 

government research projects. In 1945 

he was transferred to the New York 

sales office as district engineer and was 
later promoted to sales engineer. 


Van Campen is succeeded at New 
York by R. C, McDonald, who was 
transferred from an associate company, 
Pacific Pumps, Inc. After graduation 
form Northeastern University in 1939, 
McDonald attended a Worthington stu- 
dent training course and in January, 
1940, was assigned to the Centrifugal | 
Pump Application division. In June, 
1943, he joined Foster Wheeler Cor- 
poration, and in March, 1946, he was em- 
ployed by Pacific Pumps as a sales en- 
gineer in the New York office. 

T. P. Latimer has joined Clark Bros. | 
in the Turbo-Machinery Sales division | 
at Olean. Latimer, a graduate in me- 
chanical engineering from Cornell Uni- 








division in Europe during World War I] 


J. B. Beaird Company Adds 
Three Sales Representatives 


Robert Ching, formerly with A. 0. 
Smith Corporation, has joined the sales 
staff of The J. B. Beaird Company, 
Shreveport, and will represent the com- 


and Lake Charles area. 

Homber B. Mogle has been assigned 
as representative in the Kansas ané 
Nebraska areas. 

J. Robert Meek of Tulsa has been ap- | 





| pointed sales representative for The J. B. | 


Beaird Company of Shreveport. For the 

past 16 years, Meek has been with the | 
Happy Company of Tulsa as sales an¢ | 
development engineer. 
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LONGHORN QUALITY 


SINGLE X and DOUBLE X LATHE CUT 


SEAMLESS NIPPLES 


{ 





Manufactured from new seamless tubing, precision machined 

for bevel and taper, threaded and accurately gauged. 

Threads are positively protected from rust, corrosion and 

damage by a plastic coating, which is easily peeled off when 
ready to use. 

Sizes 4%” through 65¢” in standard lengths. Special sizes, 

brass, stainless and monel furnished to requirements. 


SOLD ONLY THROUGH SUPPLY STORES 
Write for literature and price lists 


horn MACHINE WORKS 
nee 6823 Navigation 


Houston, Texas 
Dallas Branch: 3901 Southwestern 

















Oil: Titan of the Southwest 


CARL COKE RISTER 





This book, the fruit of three years of steady research 
and writing, is the story of the discovery and produc- 
tion of oil in the “Great Pool”—from the days of the 
so-called oil springs, through Spindletop, Glenn Pool, 
Mexia, Oklahoma, East Texas and other strikes. It is 
an absorbing account of the men who have produced 
the prime resource of an industrial civilization, written 
by a distinguished historian of the Southwest. 

A significant and important contribution, which will 
be of great value and interest to everyone, from the 
prospector, investor, and tool pusher, to the average 
American who has hardly been aware of the enormous 
transformation which has carried the United States 
into the “age of oil.” 


CHAPTER HEADINGS: 


Texas’ Oil—Spring Era Along the Mexia Fault Zone 

The Red Man’s Hidden Wealth Competition in Oil 

From Paola to Neodesha, An Osage Monte Carlo 
Kansas Arkansas’ El Dorado 

Corsicana, the Curtain Raiser Texas Forges Ahead 

Queen of the Neches Greater Seminole 

Exploiting Other Salt Domes ©OKlahoma City’s Bonanza 


Re d Field 
| ee renee: aa Panhandle Oil and Gas 


Permian Basin Discoveries 
Louisiana in the News Fabulous East Texas 
Exploring the Red River Finding New Horizons 
Uplift Oil Conservation and Control 
Oklahoma Steals the Show Oil at War 
The Ranger Oil Boom 


An Era of Specialization 
Desdemona and Breckenridge The Impacts of Petroleum 


432 pages, 40 pages of illustrations, maps, charts and 
graphs—Price $5.00. 





Send orders to 


: THE GULF PUBLISHING COMPANY 


3301 Buffalo Drive 
HOUSTON, TEXAS 
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Hy KLM to the 
il Centers of the World 


FROM MIAMI TO 


ARUBA, CURACAO 
CARACAS, MARACAIBO 


and 


BARCELONA opurrto 1a cruz) 


FROM NEW YORK TO 


CAIRO, THE MIDDLE AND 
FAR EAST 


KLM’s 75,000-mile Royal Route is 
particularly popular with executives 
and engineers whose business takes 
them to the oil centers of the world. 


Daily Constellation flights from New 
York and Miami. 





THE WORLD'S FIRST AIRLINE 
TO ACHIEVE ITS 30TH ANNIVERSARY 


FOR INFORMATION SEE YOUR TRAVEL AGENT or KLM 
Royal Dutch Airlines, 572 Fifth Ave., New York, N Y. LU 2-4000; 
308 N.E. 1st Street, Miami 3-8455. Other KLM offices in Los An- 
geles, San Francisco, Chicago, Washington, Boston and Montreal. 
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RATES: Regular Classified (undisplayed) set 
Number is to be used count an additional six 
tion Wanted: 5 cents per word. Display adver 
border: $9.00 per column inch per insertion. 
classified ads payable in advance. 10% Disco 
time. COPY DEADLINE: 5th of month pre: 
Trading Post Section, World Oil, P. O. Box 26 


SERVICES PERSONNEL. USED EQUIPMENT 


in this size type: 10 cents per word. If Box 
words. Replies forwarded without charge. Situa- 
tisements, set in suitably larger type with ruled 
Situation Wanted: $4.50 per column inch. All 
unt if 5 or more insertions are ordered at one 
eding date of issue. Send copy and checks to 
08, Houston, Texas, 





FOR SALE 


HELP WANTED 





® ROTARY equipment almost new, only used 
few days, 1800’ PK rods, Drill collar 30’x4%” 
with 3%” box, King water swivel 1%”, PK 
slips, hoist plugs, overshot. Complete outfit 
$4500 or will divide. We handle new and used 
spudders, rotaries, core drills, pipe, tools, 
cable. Fishing tools and equipment rented. 
Pressey & Son, Pueblo, Colo. 


® FOR SALE: 1945 Sullivan #200 Mounted or 
White Truck. Contact James H. Green & Co., 
Day Phone 9884, P.O. Box 1465, San Angelo, 
Texas. 

BS FOR SALE. Failing Model 1500 Heavy Duty 
Rotary drilling rig equipped with 4%” x 6’ 
mud pump mounted on 1948 International 
KB6 truck, complete with drill pipe, subs, 
tools, etc. Also 800 gallon custom built water 
tank, equipped with vacuum lift, mounted on 
1948 International KB6 truck. All equipment 
in excellent condition. Address: Box 48W, c/o 
World Oil, Houston, Texas. 


, 





® Five three phase electric motors. Twelve 
locomotive type air jammers. Mullins Machin¢« 
Company, 125 Houston Harbor, Houston 
Texas. WE ntworth 1978 





For Sale 


120 Type C Foxboro Orifice Meters with 
piping Mercury and 4 inch Saddles 
10 Type 204 Foxboro Orifice Meters 
25 100” 2502 Westcott Orifice Meters 
3.100” 500% Emceo Orifice Meters with 
Piping 
5 No. 3 500# Emco Positive Meters 
Pressure Gauges, Fisher and Chaplin- 
Fulton Regulators. All Equipment in 
Good Condition. 


MILNER OIL AND GAS CO. 
Box 457 
Okmulgee, Oklahoma 








MACHINE TOOLS FOR SALE 
5 Bullard Vertical Turret Lathes, 42” 
tables; 5 Bullard two-head Maxi-mills, 
42” tables. All in first class usable con- 
dition, complete with motors. Also 
other machine tools 


The Locomotive Finished Material Co. 
Atchison, Kansas 





HELP WANTED 


"= NEW foreign and domestic Oil Employment 
Directory. Over 500 listings in drilling, pro- 
duction, refining, natural gasoline, pipelines, 
geological, exploration, supplies, manufac- 
turers, services; and trucking, refinery and 
pipeline contractors, showing where to apply 
for jobs. Price $5.00. Oil Industry Mailing 
List, Box 2603, Tulsa, Okla. (Our 29th Year). 


SITUATIONS WANTED 








® Chemical Engineer. Recent graduate, B.S. 
Tau Beta Pi and Sigma Tau. 23 years old, 
married, veteran, hard worker, Consider any- 
thing. Address: Box 42W, c¢/o World Oil, 


Houston, Texas 





S Two young ex-service pilots. Clean cu ap- 


pearance, Three years college Unmarried. 
Free to travel. Domestic or foreign. Exten 
Sive sales and business experience. Current 


valid CCA instrument ratings and commercial 
pilot certificates (single and multi-engine, 
land and sea). Familiar all types of aircraft. 
Desire positions as personal pilots and busi- 
ness aids. Excellent references. Address: Box 
14W, c/o World Oil, Houston, Texas. 





Maintenance Engineer 
Available 


Graduate mechanical engineer, 39, 
with 18 years experience, as 
maintenance engineer on plant 
equipment and supervisor of plant 
construction. Veteran Naval Of- 
ficer now living in Huntington, 
West Virginia desires change. 
Address: Box 47W, c/o World 


(il, Houston, Texas 











LEASES, DRILLING, ACREAGE, ETC. 





® Recent strikes have focused attention on 
Montana’s deeper oil zones and major compa- 
nies are moving in fast, drilling and leasing. 
We buy direct in the field, sell direct to our 
customers. Write LANDOWNERS ROYAL- 
TIES COMPANY, Box 1225, Great Falls, Mon- 
tana. 





NOTICES 


® BUSINESS CARDS EMBOSSED, Blue or 
Black Raised Letters, 1,000 for $4.85, Post- 
paid, Guaranteed Satisfaction, America’s 
Finest Vaiue. Mail copy and check to LYON 
PRINTERS, 420 Waite Ct., Long Beach 12, 
California. 








MECHANICAL ENGINEER 
Thorough university background followed 
by five or more years of outstanding 
achievement a definite requirement. Must 
have creative ability, a precision-technical 
mind. Men of less ability should not make 
inquiry. Salary commensurate with rigid 
requirements. A Missouri corporation. 
Correspondence confidential. Address: Box 
45W, c/o World Oil, Houston Texas. 





ATTENTION 
Well established oil well drilling con- 
tractor desires to manage and supervise: 
Individual’s, group’s, small or medium- 
sized oil companies’ drilling, production 
and operating problems in Central and 
Western Texas, and New Mexico. Personal 
interview by appointment is desired. 
Makin Drilling Company 
Box No. 131 Phone No. 131 
Hobbs, New Mexico 








CORROSION MAN 


Must have broad thorough technical 
education, not less than five years of 
successful experience. Requirements 
stiff. Salary in keeping with ability 
Address: Box 46W, c/o World Oil, 
Houston, Texas. 








Independent Geologist who wants to 
locate in Rocky Mountain area, we will 
furnish office (furnished) phones, 
stenographer, etc., in Denver office 
free, for a conservative amount of con- 
sultation, Address: 30x 43W, c/o 
World Oil, Houston, Texas. 
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EQUIPMENT and SERVICE __ 
SUPPLIERS’ NOTES 


ee 
——— 








Walling Joins Nordstrom Division 
As Houston Area Sales Engineer 


B. C. Walling has joined the Nor 
strom Valve division of Rockwell Many 
facturing Company as a sales engineer 
He will work out of 
the company’s Hous- 
ton office under the 
direction of C. K. 
Madison, district 
manager. 

Walling was grad- 
uated from Southern 
Methodist University 
as a mechanical en- 
gineer. He spent two 
years in the Navy in 
the South Pacific as 
a lieutenant (jg). For 
the past three years 








he has been em- B. C. Walling 
ployed by Humble 
Oil & Refining Company as a petroleury | 
engineer. 
He will be located in Corpus Christ] 
and will handle the work in the oj} 
fields formerly handled by R. J. Mum 
who was transferred to another tert 


tory. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT 
CIRCULATION, ETC., REQUIRED BY THE ACT OF} 
CONGRESS OF AUGUST 24, 1912, AS AMENDED By 
THE ACTS OF MARCH 3, 1933, and JULY 2, {94 
Of WORLD OIL, published monthly at Houston, Texas 
for October 1, 1949. 

State of Texas, County of Harris, ss: 

sefore me, a Notary Publie in and for the State 
County aforesaid, personally appeared A. L. Burns, w 
having been duly sworn according to law, deposes 
says that he is the Business Manager of WORLD OF 
and that the following is, to the best of his knowledg 
and belief, a true statement of the ownership, manag 
ment (and if a daily, weekly, semiweekly or triweek 
nwspaper, the circulation), etc., of the aforesaid publi 
tion for the date shown in the above caption, required 
the act of August 24, 1912, as amended by the acts 
March 3, 1933, and July 2, 1946, (section 537, Post 
Laws and Regulations), printed on the reverse of t 
form, to wit: 

1. That the names and addresses of the publisher | 
editor, managing editor, and business managers are} 
Publisher. Ray L. Dudley, 3371 Chevy Chase, Houst 
Texas; Editor, Warren L. Baker, 1613 Woodhead, How 
ton, Texas; Managing Editor, Albert B. Reese, Jr., 4 
Gulf, Houston, Texas; Business Manager, A. L 
No. 7 Chelsea Place, Houston, Texas. 

2. That the owner is: (If owned by a corporation, i 
name and address must be stated and also immediately] 
thereunder the names and addresses of stockholder! 
owning or holding one percent or more of total amoui; 
of stock. If not owned by a corporation, the names a 
addresses of the individual owners must be given 
owned by a firm, company, or other unincorporated « 
cern, its name and address, as well as those of ea 
individual member, must be given.) i 

The Gulf Publishing Company, Houston, Texas; Jame] 
Anderson, Houston, Texas; A. L. Burns, Houston, Texas} 
J. F. Carter, Jr., Tulsa, Okla.; Mrs. Mary Marga 
Cashman, Houston, Texas; Mrs. Carolyn Dodson Dudle 
San Angelo, Texas; June Wooden Dudley, Trustee {¢ 
Miss Fredrica Lucinda Dudley, Houston, Texas: Ray | 
Dudley, Independent Executor and Trustee of Estate 
Dr. N. L. Dudley, Deceased, Houston, Texas; Ray | 
Dudley, Houston, Texas; Wm. G. Dudley, Houst 
Texas, Mrs. Libbie Rice Farish, Houston, Texas; Wm. | 
Gross, Utopia, Texas; Mrs. Anita 8S. Lane, Houst 
Texas; Chas. H, Lane, Houston, Texas; Tom W. Nels 
Houston, Texas; Mrs. Maude G. Sterling, Houston, Tex 
O. R. Waller, Chicago, Ill. 

3. That the known bondholders, mortgagees, and oth 
security holders owning or holding 1 percent or more 
total amount of bonds, mortgages, or other securities at 
(If there are none, so state.) M. D. Anderson Foundatl 
Houston, Texas. 

1. That the two paragraphs next above, giving t 
names of the owners, stockholders, and security holde 
if any, contain not only the list of stockholders a 
security holders as they appear upon the books of t& 
company but also, in cases where the stockholder ¢ 
security holder appears upon the books of the compa 
as trustee or in any other fiduciary relation, the name 
the person or corporation for whom such trustee is act 
is given; also that the said two paragraphs contain stat 
ments embracing affiant’s full knowledge and _ belief 
to the circumstances and conditions under which sto 
holders and security holders who do not appear upon & 
books of the company as trustees, hold stock and secuf 
ties in a capacity other than that of a bona fide owns 
and this affiant has no reason to believe that any oth 
person, association, or corporation has any interest dire 
or indirect in the said stock, bonds, or other securiti 
than as so stated by him, 

A. L. BURNS, Business Managet 

Sworn to and subscribed before me this 16th day 
September, 1949, 








+ 


P. J. AUCOIN, 
Seal) Notary Public in and for Harris County, Tew 
(My commission expires June 1, 19)! 
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a New Books, Maps and Movies 




















——: 
on 
r Story of Petroleum survey conducted under the direction ot committee of the Technical Research 
oe William T. Gunn of the American Pe- Committee of the American Gas Asso- 
| Mea Petroleum, its rich history and its troleum Institute. ciation’s Natural Gas Department, con- 
nelena srowth from scratch to leadership in the American Petroleum Institute, 30 tains recommendations covering the use 
industrial world in less than 90 years, West 50th Street, New York 20, $3 ot orifice meters in the measurement ot 
| is the subject of the new edition of natural gas. j 
“Petroleum, The Story of An American \n errata sheet with corrections in 
Industry.” Gas Measurement Report cluded in the new edition will be sent 
Information on the origin, source, and =, ey free of charge to persons who wish to 
uses of petroleum and its products, as Phe revised 1948 edition ot _ Gas bring the 1945 edition up-to-date, 
well as factual data on the complex op- Measurement ( ommittee Report No. 2, _ American Gas Association, +20 | ex 
erations of the industry itself, are con prepared by the Gas Measurement Sub- ington Avenue, New York 17, $1.50 


tained in the book. Special chapters are 
jevoted to discovery and production, re- 
fning, transportation, marketing and 
conservation. 

J. A. McNally, American Petroleum 
Institute, 50 West 50th Street, New 
York 20, $1. 











troleus| Oil Conservation ie ere e's tne 


Hook K-uP 







Christ | \ pamphlet entitled “Saving Your Oil” sahty ill ing 
the « bc tains statements by ‘the governors oO} pri 

Mun 14 states on what the individual states x | 

ter! are accomplishing in oil and gas con- 


servation, along with other material on 

this subject. 

= Interstate Oil Compact Commission, 
| P.O. Box 3127, State Capitol, Oklahoma 


GEMENT City 5, Okla 





ald 
THE 36-200 REGAN 
* 
tie | Narrow-Type Traveling Block 
(An engineering data book for users of 
pumps, turbines, compressors and gears und Forged Steel 


has been compiled. The book, ‘De Laval 


Engineering Data Book 





» eee Engineering Handbook,” was edited by Combination Casin Hook 
id publi \ustin H. Church and Hans Gartmann. g 


equired 








he acts Advertising Department, De Laval 
cee} Steam Turbine Company, Trenton 2, 200-TON CAPACITY 
I ) 

publis } NJ. %. .but only 135%” from bight of hook to top of traveling 
"House block—the shortest overall working height ever offered 
ad, Geological Digest for such capacity! 

ge re as eee ADVANCED DESIGN 
ration The Tulsa Geological Society has pub seit: ae ; 
nmedisii) lished its 17th annual Digest, edited by Special adapter reduces triction, allowing the forged alloy 
41 amou John C. Maher of the U. S. Geological steel combination hook to smoothly swivel at the right 
riven Survey. angle to traveling block sheaves. The traveling block is 
age The 196-page volume contains 32 illus compact, narrow, streamlined for maximum safety and 
ses trations and 23 digests of papers on ease of operation. 
ie foreign and U. S. regional and_ local 

Marga) geology, geophysics, photogeology, and FITS PORTABLE RIGS 
ae exploration policies. Papers on the Being four feet shorter, narrow and compact, this new 
“hata Velma, Ceres, Sholem Alechem, and NW Regan Combination is perfectly suired to portable drilling 
ie Sulfur pools of Oklahoma, the Lawson operations 

— Chapman area of Texas, and the Ana , 

Houst darko Basin of Oklahoma and Kansas Write today for your copy of 

. are included. A directory of members our new fully informative bulletin! 


listed both by name and company affili 
and oti} ation is appended to the text. 
ities at V. L. Frost, The Ohio Oil Company, 
eat Thompson suilding, Tulsa, $1 





giving ¢ 
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ders al] ‘ - 

‘ks of t 

‘s"! Motion Picture Catalog 

compa 

“ts a Film Counselors, New York consult- 
Is acth . 2 ’ 

ain suk} Ing firm, has prepared a manual and 
€. . . . 
ich sop Catalog on motion pictures and _ slide 


, th e . ae: . » o 7 y \ 
upon} films suitable for employe training in Forge uv tngineenng (a a 
de owep petroleum and allied fields. The catalog 

any ‘ep contains a source index and geograph- 





securiti ical list of fiim libraries, as well as sug- Cae Oe eye HOUSIS, TEAS 

ranesal gestions for the efficient use of films in Exclusive Mid-Continent Representotives: Exclusive Export Representatives 

th day training programs. It also includes an Hunt Tool Co., Hunt Export Co., 19 Rector St., New York, N.Y 

i, Te analysis of available films. P.O. Box 1436, Houston, Texas Avda Pte., R. Saenz, Pena 832, Buenos Aires, Argentina 





The catalog is the result of a recent 
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PARKERSBURG 
MACHINE 
COMPANY 


PARKERSBURG, W. VA. 
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| INDUSTRY’S 
- LEADING 


CENTRIFUGE 





You can maintain your required speed for tne 
full period of the test with much less effort. 
Curtin centrifuges, proven world-wide, are 
heavy duty, rigidly constructed, and extremely 
simple in design. Illustrated bulletin, giving 
full details, availah'- --.n request. 


WH: CUESM)N«CO. 
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SQUEAKS from the 





Good Risk 


A business man and his partner closed 
their office at noon one Saturday and 
went to the movies. When they were 
seated, one of them nudged the other 
and gasped, “Gosh, Joe, we forgot to 
close the safe!” 

“What's the difference?” 
other. “We’re both here, 


answered the 
aren’t we?” 


Of Moose and Men 


A Scotsman, on a visit to Canada, 
noticed the mounted head of a bull 
moose hanging in the hall of the house 
where he was staying. He asked his 
host what kind of an animal it was. 

“Oh, that’s a moose,” said his host. 

“A moose!” exclaimed the Scot. “Eh, 
mon, what like are your rats over here?” 


Well-Rounded 

She: “Don’t you think dancing makes 
a girl’s feet larger?” 

He: “Yes.” 

She: “I rather think that swimming 
gives a girl awfully big shoulders, don’t 
you?” 

He: “Yeah.” 

Pause. 

He: “You must ride quite a bit, too.” 


Old Hand 
Two small boys at the Salvation 
Army dinner put their grimy little 


hands side by side on the white table 
cloth. 
“Mine’s dirtier than your’n!” ex- 
claimed one, triumphantly, 
“Huh!” snorted the other disdain- 
fully, “You’re two years older’n me.” 


Beau Peep 
Girls, when they went out to swim, 
Once dressed like Mother Hubbard. 
Now they have a bolder whim: 
They look more like her cupboard. 


’Tain’t Possible 


An election board in the deep south 
was counting ballots. A Republican 
ticket showed up and they examined it 
and put it aside as suspicious only. After 
several hours, another Republican ballot 
showed up and the judge announced: 
“That son-of- ~a- gun voted twice. Throw 
‘em both out.” 


Grammatical Viewpoint 


While crossing the college campus, a 
freshman met one of his instructors and 
said, “What’s your guess about the game 
coming up with California next Satur- 
day. You don’t think we'll do too bad, 
do you,” 

“Don’t you mean ‘badly’?” 


inquired 


BULLWHEEL 











“You'd think they'd wait till we finished the 
line!” 


the professor. 
‘‘What's the difference?” said the 
frosh. “You know what I mean.” 


“An ‘l-y’ can make quite a difference,” 
said the professor. He pointed to a pass- 
ing co-ed. “For instance, it makes a 
difference whether or not you look at 
her sternly, or at her stern.” 
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EXPERIENCED PRACTICAL 
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PRODUCTION ENGINEERING 
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10 GOOD REASONS WHY OPERATORS PREFER 
MrCallough 


GUN PERFORATOR 
SERVICE 


MEETS EVERY CONDITION. Guns fired either electri- 

cally or mechanically: guns run on cable, sand line, 

drill pipe, tubing, or on piano-wire measuring line 
in extremely high-pressure wells. 

SIMULTANEOUS FIRING under all conditions gives 

exact spacing of shots, perfect perforation pattern, 

and saves down-the-hole time. 

ACCURATE DEPTH MEASUREMENTS put the shots right 

where you order them. 

MAXIMUM PENETRATION of bullets into the forma- 
4 tion, as proved repeatedly in competitive field tests. 
oo TO FIT EVERY CONDITION. McCullough em- 

ploys more than 30 different types and sizes of guns. 

ALL SIZES OF BULLETS from 1s” dia. up to 3/4,” dia., 

to fit every possible need. 

BURRLESS BULLETS, giving a completely burr-free 

hole, eliminating casing scraping, with no sacrifice 

of penetration. 

NO LOST TIME. McCullough’s simpler, lighter equip- 

ment cuts setting-up and moving-out time, speeds 

up every job. 

EXPERIENCED MEN. With years of experience behind 

them, thoroughbly-trained McCullough gun-perforat- 

ing crews do their jobs quickly, efficiently, safely. 








These Are Some of the Reasons 
Behind the Proven Fact That 


MicCullough 


PUTS THE SHOTS WHERE THEY 


RY £ 
iY e( il »i imeke) L 5820 South Alameda St., Los Angeles 11, California 
ll oug COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 


TEXAS: Alice, Houston, Cisco, Corpus Christi, McAllen, Odessa, San Angelo, 
SER VICE Victoria, Wichita Falls. OKLAHOMA: Oklahoma City, Guymon, Healdton. 











Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. CALIFORNIA: Los An 
Avenal, Bakersfield, Ventura. MONTANA: Cut Bank. LOUISIANA: Houma, Lake Ch 


| TIONS New Iberia, Shreveport. WYOMING: Casper, Cody. CANADA: Edmonton. 
United Oilwell Service. 8. A.: Caracas, Anaco, Maracaibo. 


EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. Y. 
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from the 


BEACON 


COME NIPPY OCTOBER days, 
and even the most nose-to-the 
grindstone oilman is going t 
sneak a day now and then and 
start out with dog and gun on the 
quest for birds. And although n 
hunter, the BEACON’S Alberta 
Wilson Constant knows the 
hunter’s weakness tor pheasant 
She knows too that pheasant and 
other game birds deserve nothing 
less than wild rice when they 
come to dinner on your table 


So 


BUT WITH WILD RICE just 
about as hard to stalk (and as ex- 
pensive) as the pheasant, Alberta 
shares with BEACON readers a 
trick to make tame rice wild 
Here it it, as it appeared in the 


BEACON: 


ALMOST WILD RICE 
1 cup regular white rice 
1 heaping tablespoon butter 
1 medium onion, chopped fine 


Brown the rice and the onion 11 
the butter until brown (this means 
the raw rice). Add 1 heaping table- 
spoon parsley, either fresh or pow- 
dered, and 4 cups boiling water 
and 1 teaspoon salt. Cook on a 
slow fire until almost all the water 
is cooked out and then put into a 
casserole and cook in oven 30 
minutes at 350 degrees. The last 
10 minutes, remove the lid. 


. =. 2 


WHO WE ARE and what we do 
in Kansas will be in the subject 
of several features beginning with 
the OCTOBER issue of the BEA- 
CON. Among BS&B personalities 
spotlighted will be the fabulous 
(and we don’t use the word 
loosely) Leiker family—dad and 
umpteen sons who have been serv- 
icing BS&B equipment around 
Hays since “the year one.” 
Makes good reading. 


ck 


WANT THE BEACON every 
month? No charge of course... 
just a request on your company 
letterhead to: 


BLACK, SIVALLS & BRYSON, 
INC. 
Industrial and Public Relations Division 


720 Delaware 
Kansas City, Missouri 


SQUEAKS from the 
BULLWHEEL 


Recompense 
“What do you get for mowing the 
lawns?” 
“The lady of the house lets me live 
with her,” replied the home owner. 


Illustrated Lecture 

The man was disconsolate. Everything 
he did was wrong. So he decided to end 
it all by hanging himself from a tree. 
Before he jumped, he decided to explain 
to the Lord the reason for his action, 
and raising his head poured out the 
anguish of his soul—how he was blamed 
when things went wrong, how others got 
credit for his acts of merit, how his wife 
misunderstood him, etc. Just then, a bird 
Hew over and beautifully decorated one 
eve of his upturned face. 

“You see, Lord,” said the poor soul. 
“That’s what I mean. For other people 
they sing.” 


Money’s Worth 
The young man hurried up to the 
counter, laid down five pennies and de- 
manded a can opener, The clerk handed 
him a nickel and he rushed away happy. 


Point of Similarity 

A beautiful harvest moon shone down 
on the parked car in.which sat Trudie 
and her bashful beau. 

“Dear, you remind me of Don Juan, 
the great lover,” murmured Trudie. 

“Why?” he asked hopefully. 

“For one thing,” snapped Trudie, “he’s 
been dead for years and years.” 


Diagnosis 
Rastus: “Whaut all did de doctor say's 
de matter wid you?” 
Liza: “He says I’s_ sufferin’ from 
acute indiscretion.” 


Stomach Trouble 
Army doctor: “Have you any physical 
defects?” i 
Draftee: “Yes, sir. No guts.” 


Suspicion 
“What foah dat doctah comin’ out to 
youah house?” 
“Ah don’ know, but Ah thinks ah has 
a little inkling.” 


Optical Illusion 
She was only the optician’s daughter 
—two glasses and she made a spectacle 
of herself. 
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